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CHPM HlLL 

3011 S W Wllliston Road 

Ga~nesv~lle, FL 

32608-3928 

Malllng address: 

PO Box 147009 

Ga~nesville, FL 

32614-7009 

Te1352.335.7991 

Fax 352.335.2958 

Mr. David Scaturo 
Division of Hazardous and Infectious Wastes 
South Carolina Department of Health and 

Environmental Control 
Bureau of Land and Waste Management 
2600 Bull Street 
Columbia, SC 29201 

Re: Report Addendum (Revision 1) - AOC 619/SWMU 4, Zone F 

Dear Mr. Sca turo: 

Enclosed please find four sets of replacement pages which serve as Revision 1 of the RFI 
Report Addendum for AOC 619/SWMU 4 in Zone F of the Charleston Naval Complex 
(CNC). Below is a summary of the material enclosed with this letter: 

Revision pages 1-1 and 4-1, to be replaced in the Revision 0 RFI Report Addendum for 
AOC 619/SWMU 4, Zone F, submitted by CH2M-Jones in June 2001. 

CH2M-Jones responses to comments concerning the Revision 0 FGI Report Addendum 
for AOC 619/SWMU 4, Zone F, submitted by CH2M-Jones in June 2001, and dated 
August 17,2001. 

Revision pages 1-1 and 4-1 have been amended to address the comments provided to 
CH2M-Jones ccmceming the Revision 0 Rm Report Addendum for AOC 619/SWMU 4, 
Zone F. This report has been prepared pursuant to agreements by the CNC BRAC Cleanup 
Team for completing the RCRA Corrective Action process. 

The principal author of this document is Louise Palmer. Please contact her at 7041329-0072 
i f  you have any questions or comments. 

Sincerely, 

CH2M HlLL 

Dean W ~ o n ,  P.E. 

cc: Rob HarrelI/Navy, w/att 
Gary Foster/CIXN HILL, w/att 



COMMENTS AND RESPONSES ON TE tE RFI REPORT ADDENDUM 
FOR AOC 619/SWMU 4, ZONE F 

REV~SION 0 DATED JUNE, 2001 
(AUGUST 17,2001) 

Mansour Malik Comments 

No comments. 

Jamelle Ellis Comments 

1. Section 1.0, F inre  - 1-2 and Section 2.0, Fimre 2-1 
Two elongated structures exist southeast of Building 1824. These structures are not 
currently addressed in the text of the above mentioned document. Per our conversation on 
8/15/01, the structures are trailers used for some sort of temporary activity and were 
inadvertantly included in the GIs and on figures in the RFI Report Addendum. In order to 
clarify the administrative record, please include a statement in your Background section 
addressing the temporary status of these structures. The revision may be sent via e-mail or 
fax to 803-896-4002 to the attention of Jamelle H. Ellis. 

CH2M-Jones Response 1: 
A sentence will be inserted in Section 1.1 stating that the two structures shown southeast of 
Building 1824 are trmpora y structures and are currently not at the site. Replacement pages 
will be distributed to the project team. 

2.) Section 4.1 Surface Soil p.4-1 
Lines 12-13 state "...BEQs, iron and manganese concentrations do not exceed the range of 
background data from combined Zones F and G..." The Department assumes that these 
constituents were actually screened against two different sets of background data, one for 
inorganics and the other for PAHs. In order to clarlfy the administrative record, please 
reference individual background data sets for Like constituents separately. The revision may 
be sent via e-mail or fax to 803-896-4002 to the attention of Jamelle H. Ellis. 

CH2M-Jones Response 2: 
The referenced sentenc~ will be revised into two sentences as requested. Replacement pages 
will be distributed to the project team. 

AOG619RFIRA RESPONSES TO COMMEMS DOC 



T R A N S M I T T A L  

To: CNC Submittals Distribution List From: Sara Vivas 
Recipients 

Date: June 20,2001 

Re: RFI Report Addendum, AOC 61 91SWMU 4, Zone F, CNC, Revision 0 (June 2001) 

We Are Sending You: 

Attached Under separate cover via 

Shop Drawings Documents 

Prints Specifications 

Copy of letter Other: 

Tracings 

Catalogs 

Description 

Enclosed please find additional pages that should be inserted at the end of Appendix E material 
(Responses to SCDHEC Comments) for the RF1 Report Addendum for AOC 619/SWMU 4 In 
Zone F of the CNC. 

If material received is not as listed, please notify us at once 

Remarks: 

Copy To: 

Louise Palmer 



Response to Reply to Comment Responses on the Draft Final Zone F 
RFI Report 

June 25,1999 
clarifications inserted May 4,2001 for AOC 619 RFI Addendum 

SCDHEC (Eric Cathcart) Reply to Comments 
received 7 April 1999 on The Zone F Draft RCRA Facility 

Investigation Report (dated 31 December 1998) 
Charleston Naval Complex 

SCDHEC Comment 1: Soil sample blanks for the following areas contained detectable 
contaminants: SWMU 4, AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 
609, AOC 61 1, AOC 613, AOC 616, AOC 617, and Grid soil samples. Groundwater 
blanks contained detectable contaminants for the following areas: AOC 619, AOC 620, 
SWMU 109, AOC 607, AOC 609, AOC 613, GEL samples, Location 240, AOC 617, and 
Grid groundwater samples. These detections were noted in the volatile, semivolatile, 
and metals methods. In accordance with the Environmental Protection Agency, 
Stnndard Operating Procedures for sample collection, trace contaminants in field, trip, 
equipment, and distilled water blanks may indicate a problem with either 
decontamination procedures and/or cross contamination of samples during collection 
or transport. The RFI report should fully explain the existence of trace contaminants 
in blanks. Please revise the text to include this/ these explanation(s). 

EnSafe Response 1: The Project Chemist has reviewed and evaluated the data and 
compiled the findings in the following memo to the Project Team for review and 
approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31, 1999 

Contents of the memorandum not included. Refer to original comment letter. 

TIlr prtlserlcr of t~trirclzloroethcne in thefield and nldhoif Lllanksfor grorindwnter siltnp1t.s 
nnd the Nnvy's suggestion thirt cross contnnlirietio~r nlay haue occurred betzuzcv1 sn~nplus for 



Responses to SCDHEC Cojnments (Eric Cathcart) 
Draft Final Zone F RCRA Facility Investigation Report 

AOC 607 concerns the Department. The Navy should make every eflort to prevent cross 
contamination in future samples. Field personnel should rmiew the proceduresfor sample collection 
and shipmalt as noted in CVA Final Comprehensive Sampling and Analysis Plan dated 30 August 
1994 and the E P A  Regfor? IV EnvironmentnI Complint~ctl Brnnch Standard Opernt in~  Procedirres 
and Oua l i f~ i  Assurance Manual. 

The Navy's explanation for the high incident ofnletnls in thefield blanks should be validated 
through ruder quality datafronz the North Charleston Water Stjstem. The data rtyort should be 
submitted within ninvty days of receipt of this letter. 

Ensafe Response: 
EnSafe will contact the City of North Charleston to inquire if such data is available and, 
if so, obtain a copy for comparison to the metals detected in Zone F field blanks. 

CH2M-Jones Response Clarification: Dalafrom the. Citl/for the time period dirr i~ lg  
described snmpling is not availablefor coniparison. 



SCDHEC (Johnny Tapia) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

SCDHEC Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the highest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater 
of shallow or deep background concentrations is used as an screening alternative to the tap 
water RBCs. Using this approach defeats the purpose of collecting two set of samples 
(upper and lower) to determine background reference concentrations and is not a 
conservative screening process. In addition, the same paragraph states that this approach 
is proposed based only on assumptions. The Screening process should continue as 
previously approved. Please revise this paragraph and consider implications throughout 
the report. 

EnSafe revised Response 4: 

The text will be modified to clarify that only SSLs will be used for the initial fate and 
transport screening. Inorganic SSL exceedances will be compared to background 
concentrations for discussion purposes only. Because the migration path, soil-to- 
groundwater, crosses through both soil intervals, the greater background will be used 
for this comparison. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer 
in Zone F is complex. Given the uncertainty about the interconnectedness of the 
portions of the aquifer encountered in each well, groundwater results from each depth 
(shallow or deep) will be screened only against background reference values from the 
corresponding depth for the final report. 

SCDHEC Comment 6: 
Page 7.10, "Sumn~ary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently 
protective of the underlying aquifer". The Department does not necessarily agree with tlus 
statement. Other factors as age of the unit, age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would rnfluence the presence of contaminants in 
groundwater. Please modify thls statement and consider this factor when maklng this 
statement in reference to a specific unit. 

EnSafe revised Response 6: 
The Navy agrees and will revise the text in Section 7. Site specific factors potentially 
affecting the soil-to-groundwater pathway will be identified and discussed as 
appropriate for the site. This information will be added to the fate and transportation 
subsections of Section 10 text. 

CH2M-Jones Response Clarification: CH2M HILL is scrrt3ning soil parirmetersfor COPCs 
3 



Respons~s to SCDHEC Comments (JohnnyTrlpia) 
Zone F Draft RCRA Facility Inzrestigation Rqor t  

rising the soil screening process as agreed upon with DHEC. 

SCDHEC Comment 10: 
There are two defined areas where subsurface samples were not collected. These areas are: 
One encompassing soil samples 619SB0011 and 619SB008. The other area encompasses soil 
borings 5,6,2, and 7 for AOC 619. Nearby detections of contaminants suggest that the 
extent has not been defined for VOCs, metals and SVOCs. Detections of VOCs and BEQs 
seem to coincide. The extent of this contamination should be defined. 

EnSafe revised Response 10: 
Subsurface soil samples were not collected from these locations due to the shallow 
watertable. A comparison of the soil constituents (benzo(a)pyrene, benzene, chromium, 
and thallium) which exceed the generic SSLs to analytes detected in shallow 
groundwater from nearby monitoring wells illustrates that these analytes do not appear 
to have impacted groundwater quality. To test this, The Navy proposes to perform a 
synthetic process leaching procedure (SPLP) analysis. This test will determine 
empirically the concentrations of these analytes that could be expected to leach from site 
soil to groundwater. 

CH2M-Jones Response Clarification: A n  SPLP evaluation was performed to arrive at site- 
specific SSLs  for comparison to site data alrd migration to groundu~ater potential. 



SCDHEC (Susan Byrd) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

SCDHEC Comment 1: 
Section 6.2.1, Page 6.11, Line 20 
The text states that the soil-to-groundwater migration pathway was assessed using generic 
SSLs that assume a DAF of 20, rather than site specific SSLs. A vague description was 
given for the justification of the DAF value used; however, a more thorough explanation 
as to why the DAF value of 20 was selected, including site specific parameters, should be 
discussed in this section. A table showing the comparative site specific values should be 
included. 

EnSafe Response 1: 
Because of the number of sites in each zone, fate and transport evaluation consists of a 
conservative, first-look screening followed by a more detailed look at the potential 
problem chemicals identified in the screening. In keeping with the preliminary nature 
of the screening, generic DAFs of 10 or 20 have been used to calculate SSLs for 
protection of groundwater. Normally, a DAF of 20 is used, as recommended in the 1996 
USEPA Soil Screening Guidance. Where hydrogeological conditions indicate that a more 
conservative value is appropriate, a DAF of 10 is used. For example, DAFs of 10 were 
used for the Naval Annex in Zone K because sediments there are almost entirely 
permeable sand, and for Zone I because groundwater levels are very close to the surface 
and the horizontal gradient is unusually low. Fate and transport evaluation for Zone E 
was carried out differently than for other zones: recognizing that groundwater would 
not be used as drinking water in this industrial area, the focus was on potential threats 
to surface water in the Cooper River. To make up for this less conservative approach to 
groundwater, the DAF was arbitrarily lowered from 20 to 10, although hydrogeological 
conditions would have justified using 20. The decision to use a DAF of 20 was not 
dependant on site specific parameters. The rationale for using a DAF of 20 for Zone G 
is presented in Section 6.3. 

CH2M-Jones Response Clarification: Site-specific DAFs have been calcuIatedJor e ~ c h  grolrp 
ofsites within Zone F .  Thr site-specific DAF for AOC 619 was estimated a t  24.8, under the 
assumption that all existing structures and pavement could be removed in thefuture, resiilting 
in more infiltration than is currently occurring. 

SCDHEC Comment 6: 
Section 10.1 
It would be very helpful to have a map at the beginning of each SWMU and AOC section 
showing the location of each SWMU or AOC within Zone F. The maps provided in each 
section are larger scale maps of the SWMUs and AOCs which do not show their locations 
within the entire Zone. 



Responses to SCDHEC Comments (Susan Byrd) 
Zone F Draft RCRA Facility Znues tigation Report 

EnSafe Response 6: 
This information is provided as Figurel-2 in Volume I of the RFI. 

CH2M-Jones Response Clarification: A location map will be provided at  the beginning oJ 
each AOC or SWMU section. 

SCDHEC Comment 7: 
Section 10.1, Page 10.1.103, Line 14 
The text states a range of IE-06 to 1E-06. The text should be modified to reflect a range of 
1 E-04 to 1 E-06. 

EnSafe Response 7: 
The text will be revised to rectify this error. 

CH2M-Jones Response Clarification: COCs have not been identified at AOC 629; this text 
does not appear in the ICFI Addtlrz~ium for S WMLI 4/ AOC 619. 

SCDHEC Comment 8: 
Section 10.1.110, Line 10 
The text refers to a map of SWMU 109. The map identified is of SWMU 4 and AOC 619; 
therefore, the text should be modified to reflect the proper areas. 

EnSafe Response 8: 
The text will be revised to rectify this error. 

CH2M-Jones Response Clarification: Thefigure referenced is not applicable to and will not 
be pres~nted  in fhe XFI Addendlim; the Revision 0 text will not br modified. 
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Certification Page for RFI Report Addendum (Revision 0)- AOC 
61 9iSWMU 4, Zone F 

I, Dean Williamson, certify that this report has been prepared under my direct supervision. 

The data and information are, to the best of my knowledge, accurate and correct, and the 

report has been prepared in accordance with current standards of practice for engineering. 

South Carolina 

Temporary Permit No. T2000342 

Dean Wi'liarnson, P.E 
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RFI REPORT ADDENOUM AOC 619ISWMU 4, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
AUGUST 2001 

1.0 Introduction 

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the comrn~mity. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April I, 1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA), with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170 022 560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU) 

4 and Area of Concern (AOC) 619 in Zone F of the CNC. The site is recommended for No 

Further Action (NFA). Figure 1-1 illustrates the location of Zone F within the CNC. Figure 

1-2 shows an aerial photograph of the AOC 619 and SWMU 4 areas. 

1 .I Background 
AOC 619 is the site of a former waste oil storage yard, which was active from 1955 to 1982. 

Historical records indicate that site activities included storage, transfer, and distribution of 

petroleum waste and/or fuel via subsurface conveyance piping and two 15,000-gallon 

aboveground storage tanks (ASTs). These tanks were constructed in 1964. Waste oil and 

sludge delivered to the site using rail cars was transferred into the tanks for temporary 

storage until 1980, at which time they were upgraded for gasoline storage, including 

installation of a concrete containment sump. 

Two former buildings, Building 175 and Facility 3908, were demolished in 1986. There are 

no records of any spills or releases associated with historical activities at these buildings or 

at the site in general. AOC 619 was paved in 1980; approx~mately 80 percent of the site area 

is paved or under roof. The site is east of Hobson Avenue in an industrial area. The CNC 

Reuse Plan identifies this area for industrial land use. The City of North Charleston zoning 

for this site is M-2, or marine industrial. Existing buildings at the site are designated 1824, 

1836,1316, and 381, and are shown in Figure 1-2. Two temporary structures shown 

southeast of Building 1824 are not presently at AOC 619. 



RFI REPORT ADDENDUM. AOC 61 9ISWMU 4. ZONE F 
CHARESTON NAVAL COMPLEX 

RNISION 0 
JUNE 2031 

SWMU 4, located within the southwest corner of AOC 619, includes Buildings 1316 and 381. 

Building 1316 (500 square feet [ftn]) was constructed in 1944 and used for tool storage. 

Building 381 (2,000 ftz), was constructed in 1981. This building includes a pesticide 

formulation and mixing room and equipment wash area, as well as sink and floor drains, 

which are connected to the sanitary sewer system. Building 381 was used for pesticide 

storage until 1985, after which tune the building was used for general storage. 

Building 1824, located at the northeast corner of AOC 619, was constructed in 1990. This 

building, which comprises 17,800 ft", is used to temporarily store (less than 90 days) 

hazardous waste and features a loading dock on the south side. Building 1836, located 

immediately west of Building1824, was constructed in 1981 and includes 4,000 ft2 of floor 

space. Building 1836 is used for general storage. 

For the Zone F RFI, EnSafe Inc. (EnSafe) conducted a round of soil and sediment sampling, 

and four groundwater sampling events in 1996 and 1997. The findings were reported in the 

Zone F RFI Report, Revision 0 (EnSafe, 1997); only the first three groundwater sampling 

events were included in the report. The report listed benzene, methylene chloride, 

trichloroethene, benzo(a)pyrene, manganese, chronuum, and thallium in soil samples with 

concentrations above soil screening criteria. The report listed chloromethane and thallium 

as constituents with concentrations above groundwater screening criteria. 

In addition to the AOC 619 sampling, investigations for Zones L (AOC 504 railroad lines 

and SWMU 37 sanitary sewers) and G, as well as the Fuel Distribution System (FDS), were 

conducted within or adjacent to the AOC 619 boundary, and soil sampling by borings and 

direct-push sampling methods was conducted. Groundwater sampling was performed 

using direct-push method as well. The results of those sampling efforts were not reported in 

the Zone F RF1 Report, Revision 0, but. were provided in the Zone L RFI Report, R~zlision 0 

(EnSafe, 1998). 

Subsequent to issuing the Zonr F H I  Report, Revrsiotz 0, EnSafe collected additional soil 

samples in the northern portion of AOC 619. These samples were collected as presented in 

the Zone F RFI Work Plan Addendum, Revision 0 (EnSafe, 1999) to address data gaps 

associated with polycyclic aromatic hydrocarbons (PAHs) at the northern portion of the 

site. EnSafe also performed a synthetic precipitation leaching procedure (SPLP) evaluation, 

which included the installation of new borings at three locations that had previously been 

sampled during the 1996 investigation. The results of these subsequent investigations are 

presented in this RFI Report Addendum. 
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1.2 Purpose of the RFI Report Addendum 
This report addendum provides information about AOC 619/ SWMU 4 that documents the 

conclusions from the Zone F RFI Report, Revision 0, and provides the results of related 

samphg  within the AOC area and additional sampling performed after the report was 

completed. Conclusions regarding site closure are also presented. 

The results of additional investigations are presented to complete the nature and extent 

investigation for chemicals of potential concern (COPCs) previously identified in surface 

soil, subsurface soil, and groundwater. 

Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup 

Team (BCT) agreed that the following issues should be considered: 

S t a b  of the RFI 

Presence of metals (inorganics) in groundwater 

Potential linkage to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary 
Sewers at the CNC 

Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil/ water separators (OWSs) 

Relevance or need for land use controls at the site 

Information regarding these issues is provided in this WI Report Addendum to expedite 

evaluation of closure of the sites. 

Provided that the ~nformation presented in this report is adequate to address these site 

closeout items, it is expected that the BCT will concur that NFA is appropriate for the site. 

At that time, a Statement of Basis will be prepared that will be available for public comment 

in accordance with SCDHEC policy. This will allow for public participation in the final 

remedy selection. 
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Report Organization 
This RFI Report Addendum consists of the following sections, including t h s  introductory 

section: 

1.0 Introduction-Presents the purpose of the report and background information relating 

to the RFI Report Addendum. 

2.0 Summary of RFI Conclusions for SWMU 41AOC 619-Summarizes the conclusions 

from the RFI investigations and risk evaluations for AOC 619/ SWMU 4 presen ted in the 

Zone F RFI Report, Revision 0. 

3.0 Summary of Additional Investigations-Summarizes the information collected within 

the AOC site area for the Zones t and G investigations, and data collected after completion 

of the Zone F RFI Report, Revision 0. 

4.0 COPC Refinement-Evaluates and identifies COPCs based on current screening criteria 

using all RFI data. 

5.0 Summary of Closeout Issues-Discusses the various site closeout issues that the BCT 

agreed to evaluate prior to site closeout. 

6.0 Recommendations-Provides recommendations for proceeding with site closure. 

7.0 References-Lists the references used in this document. 

Appendix A contains excerpts from the Zone F RFI Rrport, Revis~on 0 (EnSafe, 1997). 

Appendix B contains analytical data from additional investigations in the AOC 619/ 

SWMU 4 area. 

Appendix C contains validation reports from data presented in this RFI Report Addendum. 

Appendix D contains a summary of SSL Derivation Methodology, SSLs pertinent to AOC 

619/ SWMU 4, and SPLP tests conducted at SWMU 4/AOC 619. 

Appendix E contains responses to SCDEHC comments concerning the RFI report for AOC 

619/ SWMU 4. The responses address these two sites only, comments for other sites 

addressed by the Zone F RFI Report, R t ~ i s i o n  0 are not included in this appendix. 

All tables and figures appear at the end of their respective sections. 
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2.0 Summary of RFI Conclusions for AOC 
2 619ISWMU 4 

During the Zone F RFI, soil, sediment, and groundwater investigations were conducted in 

the area of the former oil storage yard (AOC 619) and the pesticide building (SWMU 4). 

Figure 2-1 presents the site and RFI sample locations within this area. Initially, 19 soil 

borings (F004SB001 through F004SB004; and F619SB001 through F619SB015) were advanced 

to collect both surface and subsurface soil samples. At six of the borings the groundwater 

was encountered within the sul~surface soil sampling interval and the deeper samples were 

not collected. Sediment sample 619M0001 was collected from the base of a catch basin at the 

south-central section of the site. Groundwater samples were collected from four monitor 

wells (F619GW001, F619GW002, F61YGW003, and F620GW001) for three quarters from 1996 

to 1997. Results for samples from Fh20GW001 were reported in the Zone F RFI R ~ p o r f ,  

Revision 0 (EnSafe, 1997) in the section describing SWMU 36/AOC 620; the other 

groundwater well samples were discussed in the report section which describes AOC 

619/SWMU 4. 

The Zone F WI Report, Revision 0 presented the results of these tests and conclusions 

concerning contamination and human health risk. Five additional soil borings (F619SB016 

through F619SB020) were advanced in 1999, subsequent to the RFI. These borings are 

discussed in Section 3.0 of this RFI Report Addendum. Conclusions from the Zone F RFI  

Report, Revision 0 are summarized below. Excerpts from that report are presented in 

Appendix A. 

2.1 Surface Soil and Sediment Results 
Except for F619SB003, surface soil samples were analyzed for volatile organic compounds, 

(VOCs), semivolatile organic compounds (SVOCs), metals, and pesticides/polychlorinated 

biphenyls (PCBs), with selected samples also analyzed for cyanide, herbicides, and organo- 

phosphorous (OP) pesticides. The soil samples from F619SB003 were analyzed for 

pesticides and OP pesticides only. Field duplicate samples were analyzed for the Appendix 

IX list, which included hexavalent chromium and dioxins. The catch basin sediment sample 

was analyzed for VOCs, SVOCS, metals, cyanide, and pesticides/PCBs. 

Data from surface soil samples were compared to the U.S. Environmental Protection 

Agency (EPA) Region 111 Rsk-Based Concentrations (RBCs) for an unrestricted land use 



RFI REPORT ADDENDUM, AOC 6196WMU 4, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JUNE 2001 

scenario and SSLs. SSLs from Appendix A of the EPA Soil Scrcul~ing Guidance: Technical 

Background Docliment (EPA, 1996) with dilution attenuation factor (DAF)=20 were used for 

SSL comparison. In addition, inorganic data were compared to background reference 

concentrations (BRCs). 

Benzo(a)pyrene equivalents (BEQs), as high as 0.540 milligrams per kilogram (mg/kg), 

were identified in 13 out of 18 surface soil samples, each exceeding the residential RBC of 

0.088 mg/kg. Pentachlorophenol (PCP) was identified at a concentration exceeding its SSL 

in a field duplicate sample from F619SB005; however, it was not detected in any other 

sample, Iron was detected above its residential RBC in 14 out of 18 surface soil samples; no 

BRC was provided. Manganese was detected above the BRC and residential RBC in one out 

of 18 surface soil samples (F619SB015). Several VOCs, pesticides, and PCBs were detected in 

site soils, all at concentrations below their respective residential RBCs and SSLs. Tables 

showing the site's detected constituents, and which were reported in the Zone F RFI Rrport, 

R~.uision 0 are presented in Appendix A. 

Trichloroethylene (TCE) was detected in the sediment sample at 4 micrograms per kilogram 

(pg/ kg); however, this sample (629M0002) was  collected from an engineered structure, and 

therefore was not compared to reference concentrations or other criteria. It  was similar in 

concentration to the levels of TCE detected in some subsurface soil samples throughout the 

AOC 619 area. TCE was detected at 2 pg/kg in surface soil, compared to an RBC of 58,000 

pg/kg and SSL of 60 pg/kg. Other constituents identified in the sediment sarnpIe were 

within the range of detected concentrations in AOC 619 surface soils. The concentrations of 

all detected constituents in the sediment sample are presented in Appendix A. 

Subsurface Soil Results 
Subsurface soil was analyzed for the same parameters as the corresponding surface soil 

sample from the same boring location. Data from subsurface soil samples were compared to 

SSLs from Appendix A of the E P A  Soil Screening Guidnnc~: Tt~cl~nicnl Bnckground Docztrneni. 

with DAF=20. In addition, inorganic data were compared to BRCs. 

Subsurface soil contained concentrations of benzene (at F619SB001), TCE (at F619SB001), 

and methylene chloride (at F619SB004) above their respective SSLs. Thallium was identified 

above its SSL at F619SB009; no BRC was provided. Total chromium was identified at four 

sample locations as high as 43.4 mg/kg , compared to a BRC of 32.2 mg/kg and SSL of 313 

mg/kg (for Cr6). 

Ail other VOCs, SVOCs, pesticides, PCBs, and metals were detected below SSLs or BRCs. 
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2.3 Groundwater Results 
Groundwater was sampled for VOCs, SVOCs, metals, pesticides/PCBs, and OP pesticides. 

At F620GW001 the pesticides and OP pesticides were omitted. Data were compared to 

maximum contaminant levels (MCLs) and BRCs; for constituents with no MCLs, tap water 

RBCs were used. 

Chloromethane and thallium were detected in groundwater above their respective MCLs, 

RBCs, or background levels. One detection of chloromethane from F619GW003 was 

estimated at 8 pg/kg, compared to the tap water RBC of 1.4 pg/kg. There were three BRC 

exceedances of thallium out of 12 samples from the four wells, each in a different well. 

Thallium was identified at 11.0 pg/L at F620GW001, compared to the BRC of 5.58 pg/L and 

MCL of 2 pg/L. Thallium was also detected at estimated concentrations as high as 6.8 pg/L 

within the first two sampling events. Iron was detected in all the wells at concentrations as 

high as 32,000 pg/L, compared to an MCL of 300 pg/L; no BRC was provided. 

Concentrations of constituents detected in groundwater during the first three RFI sampling 

events are presented in Appendix A. 

2.4 Human Health Risk Assessment 
The fate and transport discussion in the Zotre F R F I  Report, Rez~ision 0 identified benzene, 

mcthylene chloride, and thallium as exceeding SSLs for the soil-to-groundwater migration 

pathway, based on a DAF of 20. However, the distribution of these compounds was 

described in the RFI report as "not laterally persistent," with a vertical distribution that 

"suggests an old release(s). . ..consistent with their adsorption and demobilization in surface 

soil horizons." I t  was further stated, "...the soil to groundwater pathway is not expected to 
result in significant risk to human health or the environment." For the groundwater-to- 

surface water pathway, only thallium was detected in groundwater slightly above the RBC. 

h regard to this pathway, the RFI report stated that, "...the clear lack of source attribution, 

the general low concentrations of exceedences, and the limited lateral presence of exceeding 

constituents provide that the groundwater migration pathway is insignificant at this site." 

Other migration pathways were also considered to be invalid. 

The human health risk assessment (HHRA) section (10.1.7) of the WI report concludes that 

BEQs and manganese were identified as COPCs in soil; iron was identified as an essential 

nutrient and was not considered a COPC. Chloromethane and thallium were identified as 

COPCs in groundwater. 
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For the soil pathways, the residential exposure scenario resulted in a calculated Incremental 

Lifetime Cancer Risk (ILCR) within the acceptable range of 10-6 to 10-4, and a hazard index 

(HI) of less than 1.0 In addition, for the industrial (site worker) scenario, the ILCR is less 

than 10" and the HI is less than 1.0. For the groundwater pathway, the ILCR is within the 

range of 10-6 to 104, and the HI is greater than 1 for the resident. For the worker scenario, 

the ILCR is less than 10-6 and the HI is less than 1. 

2.5 Conclusions and Recommendations 
The RFI concluded that a corrective measures study (CMS) should be conducted for the 

surface soil and groundwater. Surface soil COCs for unrestricted land use were idenhfied as 

manganese and BEQs. The groundwater COCs were thallium and chloromethane, on the 

basis of the risk under an unrestricted land use scenario. 

GNVhIl169MX)l-SW718 DOC 
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3.0 Summary of Additional Investigations 

This section summarizes site activities conducted subsequent to the Zone F RFI Report, 

Revision 0 (EnSafe, 1997), and provides interpretation of analytical data associated with 

these activities. The results from the first three quarters of groundwater sampling were 

reported in the Zone F RFI Report, Revision 0 as described in Section 2.0 of this RFI Report 

Addendum. The fourth quarter of data is described in this section. This section also 

includes a review of analytical data associated with soil and groundwater samples procured 

from various utility corridors located in the immediate vicinity of the site, designated "FDS" 

(Fuel Distribution System) and "L" (Zone L/  F Utility / Railway Corridor). Sample locations 

described in this section are shown in Figure 3-1. 

During 1999, additional field activities were conducted subsequent to the Zone F RFI Report, 

Revision 0. New soil borings were advanced and soil samples were collected at the north 

portion of the site, as shown in Figure 3-1. In addition, select boring locations from the RFI 

were re-sampled (i.e., a new boring was installed in the immediate vicinity of the original 

location and new samples were collected) for the purpose of conducting an SPLP 

evaluation. 

Analytical data and validation reports for the fourth groundwater sampling event, the 1999 

soil investigation activity, and the FDS samples located within the AOC are summarized in 

Appendices B and C, respectively. Data summaries and data validation reports from the 

Zone L activities within the AOC were previously presented to SCDHEC in the Zone L RFI 

Rrport, Revisiori 0 (EnSafe, 1998). From the SPLP results, site-specific SSL values were 

calculated to evaluate the soil-to-groundwa ter migration pathway. The methodology used 

to calculate site-specific SSLs is documented in Appendix D. 

3.1 Soil Sampling and Analysis 
Five additional soil borings (F619SB016 through F619SB020) were installed at the north side 

of Building 1824 to evaluate BEQs in this area. Each boring included surface and subsurface 

sampling. All samples were analyzed for SVOCs only. On the basis of these samples, BEQ 

impacts were considered to be delineated. 

Three soil boring locations (F619SB001, F619SB004, and F619SB015) were re-sampled for 

VOCs, SVOCs, pesticides, PCBs, and metals. SPLP analyses were performed for each 

sample/target analytical parameter. SPLP results are summarized in Appendix D of this 
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RFI Report Addendum. SSLs for inorganic analytes, except thallium, were developed from 

SPLP data. SSLs for thallium, organics, and pesticides/PCBs were developed from the 

October 2000 EPA Region 111 RBC tables and adjusted for the site-specific DAF of 24.8. 

Although the Zone L R F I  Report, Revision 0 described soil borings LF504SB001 and 

LF504SB003, these samples were located at the boundary of AOC 619 and are also included 

as supporting data in this RFI Report Addendum. These samples were analyzed for VOCs, 

SVOCs, metals, pesticides, herbicides, and PCBs. In addition, Zone L soil probe samples 

LG037SP001, LF037SP028, and LF037SP029 were collected within the AOC 619 area and 

analyzed for VOCs and metals. FDS samples GFDSSC036, GFDSSC037, and GFDSSC054 

were collected in the AOC 619 area and analyzed for total petroleum hydrocarbons (TPHs). 

All soil data were compared against the AOC 619 site-specific SSLs (using a DAF = 24.8 as 

calculated by CH2M-Jones). Surface soil data were also compared against the October 2000 

EPA Region I11 residential and industrial RBCs (1/10 of the RBC was used for non- 

carcinogenic compounds). Inorganics in both surface and subsurface soil were also 

compared against the Zones F and G combined background (grid-based) range values. 

Because the Zone F grid-based sample population is fewer than 10, Zones F and G 

background data were combined in order to screen against a greater population of data 

points. Inorganics that were detected in soil at concentrations within the Zone F or Zone C; 

background grid-based ranges were eliminated from further consideration. BEQs were 

likewise screened against the background BEQ value (2 times adjusted mean) for surface or 

subsurface soils (1,304 and 1,400 pg/kg, respectively) as appropriate (CH2M-Jones, 2001). 

Tables 3-1,3-2, and 3-3, respectively, summarize organics, metals, and pesticides/PCBs 

detected in surface soil samples collected during 1999 investigation activities and during the 

Zone L and FDS activities. Tables 3-4 and 3-5 present organics and metals detected in 

subsurface soil. P H s  are also reported in Tables 3-1 and 3-4. As noted in these tables, 

surface soil samples with concentrations that exceeded the background range had 

concentrations less than both SSLs and residential RBCs. Likewise, subsurface soil samples 

with concentrations that exceeded the background range did not exceed SSLs. Therefore, no 

COPCs for surface or subsurface soil were identified from these sampling events. 

3.2 Groundwater Sampling and Analysis 
Tables 3-6 and 3-7 present organics and metals detected in groundwater from the fourth 

quarter sampling event at F619GW001, F619GW002, F619GW003, F620GW001, and the 

probe samples LG037GP002 and LF037GP044. Locations of wells and probe samples are 
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shown in Figure 3-1. Monitor well samples were analyzed for VOCs, SVOCS, metals, 

pesticides, and PCBs. Probe samples were analyzed for cyanide, metals, and VOCs. MetaLs 

analyses from probe samples are not considered representative of the groundwater because 

the method of sampling includes soil particulates from the surrounding formation. For that 

reason, metals data from direct-push groundwater samples are not meaningful and are not 

presented in Table 3-7. Tables 3-6 and 3-7 show all other detected constituents and compare 

them to BRCs and MCLs. If no MCLs are available, the data is compared to RBCs from the 

October 2000 EPA Region 111 tables. 

As shown in Tables 3-6 and 3-7, no COPCs were identified in site groundwater. 

GNViOl1640001-SLH2718 DOC 
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TABLE 3-1 
Organics Detected in Surface Soil 
RFI Report Addendum, AOC 619/SWMU 4,  Zone F, CNC 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

SSLa Residential Industrial Reference 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC Soil RBC Concentration 

3.0 mglkg = 
2.2 - - 

Ace- LF504SBOOl 
"aphthene LF504SB003 

Acetone F619SBOOl 
F619SB015 
LFO37SPO28 
LF504SB003 
LG037SP001 

0.016 mglkg = 
0.009 - - 

0.1 0 J 
0.46 - - 

0.16 J 

Anthracene LF504SB001 
LF504SB003 

0.32 mglkg = 
0.77 - - 

1.04 - - 

0.10 mglkg J 
0.46 J 
0.55 J 

Benzo(a) F619SB017 
Pyrene LF504SBOO 1 

LF504SB003 

0.09 mglkg J 

0.30 J 
0.50 J 

Benzo(b) F619SB017 
Fluoranthene LF504SB003 

0.13 mglkg J 

0.52 J 

Benzo(k) F619SB017 
Fluoranthene Lf504SB003 

Bis(2- F619SB017 
Ethylhexyl) 
Phthalate 

0.23 mglkg J 

Carbon F619SB015 
Disulfide LF037SP028 
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TABLE 3-1 
Organics Detected in Surface Soil 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

S S L ~  Residential Industrial Reference 
Parameter Location Concentration Unit Qualifier (DAFz24.8) Soil RBC Soil RBC Concentration 

Chrysene F619SB017 0.13 mglkg J 186 87.5 784 0.620' 
LF504SBOO1 0.91 - - 

LF504SBOO3 0.76 J 

Fluoranthene F619SB017 0.15 mgikg J 7,810 313 8,176 N A 
LF504SBOOl 0.56 J 
LF504SBO03 0.54 J 

Fluorene LF504SB001 1 .O mglkg = 174 31 3 8,176 N A 
LF504SB003 0.55 J 

Gasol~ne GFDSSC037 0.024 rnglkg = N L NL N A N A 
Range GFDSSC054 0.017 - - 
Organics 

lndeno(1,2,3- LF504SB001 0.1 1 mgikg J 16.1 0.875 7.84 0.525' 
cdPyrene LF504SB003 0.24 J 

Methyl Ethyl LF037SP028 0.032 mglkg = 9.8 4,690 122,640 N A 
Ketone LF504SB003 0.13 - - 

Naphthalene LF504SB001 0.15 mglkg J 0 186 156 4,088 N A 
LF504SB003 0.18 J 

Phen- F619SB017 0.12 mglkg J NL NL N L 0.20 1 
anthrene LF504SB001 2.4 - - 

LF504SBOO3 1.4 - - 

Pyrene F619SB001 0 10 mglkg J 843 235 6.132 
F619SB015 0.08 J 
F619SB017 0.14 J 
LF504SBOOl 2.4 - - 
LF504SB003 1 .I - - 

Toluene LF504SB003 00020 mgikg J 10.9 1,560 40,880 N A 
LG037SP001 0.18 - - 

-- - - - 

a Gener~c sod-to-groundwater SSLs (DAF = 24.8) are from EPA Region Ill RBC table (October, 2000). 

Residential and lndustrial RBCs obtained from the EPA Reg~on 111, RBC Table (October, 2000). HI=0.1 is used for non 
carcinogenic compounds, HI=l .O is used for carcinogenic compounds. 

Sitewide background concentration for surface soil taken from Background PAHs Study Report: Technical lnformat/on 
for the Development of Background BEQ Values (CHZM-Jones, 2001). 

= Chemical is detected at concentration shown. 

J Chemical is detected at a concentralron below the method detection limit; the concentration is not known. 
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TABLE 3-1 
Organics Detected in Surface Soil 
RFI Addendum, SWMU 4/AOC 619, Zone F, CNC 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

SSLa Residential Industrial Reference 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC Soil RBC " Concentration 

-- 

NA Not available 
NL Not listed 

GNV/D11690031-SLH2718 DOC 
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TABLE 3-2 
Metals Detected in Surface Soil 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

sSL' Residential Industrial Concentration 

- 
Location Concentration Unit Qualifier (DAF=24.8) Soil RBC Soil RBC " Range 

F619SB001 9,100 rngtkg = 3,690,000 7,821 204,400 2190 to 19,400 
F6 19SB004 5,200 - - 

F619SBOf 5 6,700 - - 

LF037SPO28 15,200 - - 
LF037SP029 7,060 - - 
LF504SB001 1,900 - - 
LF504SB003 9,080 - - 

LG037SP001 12.1 00 - - 
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TABLE 3-2 
Metals Detected In Surface Soil 
RFI Report Addendum, AOC 679/SWMU 4, Zone F, CNC 

Soil-to- Surface 
Groundwater Region Ill Region ill Background 

SSL' Residential Industrial Concentration 
Parameter Location Concentration Unit Qualifier (DAE24.8) Soil RBC Soil RBC Range 

Cadmium LF504SB003 0.1 8 mg/kg 114 7.82 204 0.12 to 1.7 
LG037SP001 0.67 - - 

Calcium F619SB001 
F6 1 9SB004 
F619SB015 
LF037SP028 
LF037SPO29 
LF504SB001 
LF504SBOO3 
LG037SP001 

Cobalt F619SBOOl 3.5 
F619SB004 1.5 
F619SB015 2.7 

LF037SPO28 4.48 
LFO37SPO29 2.12 
LF504SBOO 1 1.8 
LF504SB003 3 0 
LG037SP001 3.98 

Copper F619SB001 
F619SB004 
F619SB015 

LFO37SPO28 
LFO37SPO29 
LF504SBO01 
LF504SB003 
LG037SP001 

l ron F619SB001 11,900 mglkg = 1,270,000 2346 61,320 3570 to 32,700 

F619SB004 4,790 - - 

F619SB015 8.570 - - 
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TABLE 3-2 
Metals Detected in Surface Soil 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

SSLa Residential Industrial Concentration 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC Soil RBC ~ a n g e '  

Iron LFO37SPO28 20,100 - - 1,270,000 2,346 61,320 3570 to 32,700 
LFO37SPO29 12,400 - - 

LF504SBOOl 6,130 - - 

LF504SB003 12,500 - - 
LG037SP001 17,100 - - 

Lead 

Magnesium F619SB001 
F619SB004 
F619SB015 
LF037SP028 
LFO37SP029 
LF504SBOO 1 
LF504SBOO3 
LG037SP001 

Manganese F619SB001 
F619SBOO4 
F619SB015 
LF037SPO28 
LFO37SPO29 
LF504SBOOl 
LF504SBOO3 
LG037SP001 

mglkg J NL NL NL 323 lo  5,280 
J 
J 

mglkg = 436.000 156.4 4,088 32 to 436 
- - 

- - 
- - 
- - 
- - 
- - 
- - 

Mercury F619SB001 0.16 rnglkg = 40 2.35 61.3 0.06 to 2.0 

F6 19SB004 0.05 - - 

F619SB015 0.09 - - 

LFO37SPO28 0.22 - - 

LFO37SPO29 0.20 - - 
LF504SB003 0.25 - - 
LG037SP001 0.3 1 - - 
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TABLE 3-2 
Metals Detected in Surface Soil 
RFI Reporl Addendum, AOC 619/SWMU 4, Zone F, CNC 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

SSL' Residential Industrial Concentration 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC Soil RBC ' FlangeC 

Nickel F619SBOOl 9.2 mglkg = 5,360 156.4 4,088 2.0 to 27 
F619SBOO4 4.5 - - 

F619SBO15 8.3 - - 

LF037SP028 8.39 - - 
LFO37SPO29 5.98 - - 

LF504SBOOl 9.9 - - 

LF504SBOO3 9.1 - - 

LG037SP001 10 - - 

Potassium F619SB001 
F619SB004 
F619SB015 

LF037SP028 
LF037SPO29 
LF504SB001 
LF504SB003 
LG037SP001 

mglkg J 
J 
J 
- - 
- - 

J 
- - 

Selen~um F619SB001 1.3 mglkg = 
F6 19SB004 0.52 J 
F619SB015 0.70 J 

LF037SP028 0.97 - - 

LG037SP001 0.98 - - 

Sodium F619SB001 
F619SB004 
F619SB015 

LF037SP028 
LFO37SPO29 
LF504SB001 
LF504SBOO3 
LG037SP001 

mgikg J 
J 
J 

Tin F6 19SB001 6.0 mgikg J N A 4,693 122,640 2.6 lo 26 

F619SB004 4.5 J 
F619SBO15 17.2 - - 

LF504SB001 2.6 J 
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TABLE 3-2 
Metals Detected in Surface Soil 
RFI Repori Addendum, AOC 619/SWMU 4, Zone F, CNC 
- - - - - 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

SSLa Residential Industrial Concentration 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC Soil RBC Range 

Vanadium F619SB001 22.4 mglkg = 12,400 54.75 1,430.8 6.8 to 60 
F619SBOO4 9.4 - - 

F619SBO 15 14.2 - - 
LF037SP028 43.1 - - 
LF037SP029 21 - - 
LF504SBOOl 17.3 - - 
LF504SBO03 27.9 - - 
LG037SP001 3 5 - - 

Zinc F619SB001 
F619SB004 
F619SB015 
LF037SP028 
LF037SP029 
LF504SB001 
LF504SB003 
LG037SP001 

82.9 mglkg J 27.800 2,346 61,320 18 to 1,650 
98.7 J 
128 J 

74.7 - - 

149 - - 

232 - - 

99.3 - - 

222 - - 

a Zone F SSL Calculations -- AOC 619/SWMU 4 & AOC 620lSWMU 36 
b Residential and industrial RBCs obtained from the €PA Region Ill, RBC Table (October, 2000). HI=0.1 is used for non 
carcinogenic compounds, HI=l .O IS used for carcinogenic compounds. 

Surface soil background range values are the minimum and maximum concentrations detected in Zones F and Q 
combined g r ~ d  samples. 

RBCs for Chromium and Mercury obtalned from EPA Region 9 PRG Table (November, 2000). HI=0 1 is used for non 
carcinogenic compounds, HI=l .O is used for carcinogenic compounds. 

* Default lead RBC and SSL = 400 mglkg 
i Region Ill SSL for DAF = 24.8 for thallium 

Surface soil background range for thallium for Zones A through I grid samples combined. 

= Chemical IS detected at concentration shown. 

J Chemrcal is detected at a concentrallon below the method detection limit; the concentrat~on is not known. 

NA Not available 

NL Not llsted 

GNV101169Wal-SLH2718 DOC 



RFI REPORT ADDENWM, AOC 619/SWMU 4, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JUNE 2001 

TABLE 3 3  
Pesticides and PCBs Detected in Surface So11 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, Charleston Naval Complex 

.- 

Surface 
Groundwater Region Ill Region Ill Background 

SSL' Residential Industrial Reference 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil RBC Soil RBC ' Concentration 

Alpha- F619SB015 0.0054 mg/kg = 1 04 1.82 16.4 N A 
Chlordane 

Endrin LF504SB001 0.0030 mglkg J 6.7 2.35 61.3 N A 

Endrin LF504SB001 0.0052 mglkg J N A N A N A N A 
Aldehyde 

Gamma- F619SB015 0.012 mg/kg = 1.04 1.82 16.4 N A 
Chlordane LF504SB001 0.002 1 J 

Arochlor- F619SB015 0.1 1 mglkg = N A 0.319 2.86 N A 
1260 

a Generic soil-to-groundwater SSLs (DAF = 24.8) are from E P A  Reg~on I l l  RBC table (October, 2000). 
b Residential and industrial RBCs obtained from the EPA Region Ill RBC Table (October, 2000). Hk0.1 is used for non 
carcinogenrc compounds, HI=l .O is used for carcinogenic compounds. 

= Chemical is detected at concentration shown. 

J Chemical is detected at a concentration below the method detection limit; the concentrat~on IS not known 

NL Not listed 

NA Not available 

GNV/011640001-SM718 DOC 
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TABLE 34 
Organics Detected in Subsurface Soil 
RFl Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Soil-to- Surface 
Groundwater Background 

SSLa Reference 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Concentration 

Acetone F619SB001 0.029 mglkg = 3.0 N A 

BEQs 

Benzo(a)Pyrene F619SB016 0.100 mglkg J 0.47 0.623~ 

Benzo(b)Fluoranthene F619SBO16 0.096 mglkg J 5.7 0.631b 

Benzo(k)Fluoranthene F619SB016 0.120 mglkg J 57 0.609~ 

Benzoic Ac~d 0.100 mglkg J 

Bis(2-Ethythexyl) Phthalate F619SB017 0.250 mglkg J 3500 N A 
F619SBO20 0.260 J 

Carbon D~sulfide F619SB001 0.002 mglkg J 24 N A 
F619SBOO4 0.004 J 

Chrysene 

Fluoranthene 

F619SB015 0.1 10 mglkg J 180 0.616~ 

F619SB016 0.120 J 

Gasolrne Range Organics GFDSSC036 0.0150 mglkg J N L N A 
GFDSSC037 0.0203 J 

Pyrene 

Toluene F619SB004 0.002 mglkg J 11 N A 
a Generic sod-to-groundwater SSLs (DAF = 24.8) are from EPA Region Ill RBC table (October, 2000). 
b Sitewide background concentration for subsurface soil taken from Background PAHs Study Report: Technical 
Information for the Development of Background BEQ Values (CH2M-Jones, 2001). 
- - Chemical is detected at concentration shown. 

J Chemical is detected at a concentration below the method detection limit: the concentration is not 
known. 
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TABLE 3 4  
Pesticides and PCBs Detected in Subsurface Soil 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Soil-to- Surface 
Groundwater Background 

SSL' Reference 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Concentration 

N A Not available 
N L Not l~sled 

GNVM11690001-SLHZ718 DOC 
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TABLE 3-5 
Metals Detected in Subsurface Soil 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Soil-to- Subsurface 

Background 
SSLa Concentration 

Parameter Location Concentration Unit Oualifier (DAE24.8) Range 

Aluminum F619SBOO t 2,840 mglkg = 3,690,000 2630 to 36,800 
F619SB004 21,700 - - 

F619SB015 18,300 - - 

Antimony 

Arsenic 

Beryll~urn 

Calcium 

Chromium, Total 

Cobalt 

Copper 

Lead 

Magnesium 

F619SB001 490.0 mglkg J N L 1040 to 
127,000 

F619SB001 4.5 mglkg J 8,380 7.4 to 65 
F619SB004 32.1 J 
F619SB015 28.4 J 

F619SB001 0.8 mglkg J 3 1 8,000 0 90 to 15 
F6 1 9SB004 5.8 J 
F619SB015 5.4 J 

F619SB001 1.4 mglkg J 107,000 2.5 to 55 
F619SB004 28.4 - - 

F619SB015 25 3 - 
- 

F619SB001 2,330.0 rnglkg = 1,270,000 31 10 to 58,100 
F619SB004 26,100.0 - - 
F619SB015 18,900.0 - - 

F619SB001 4.9 mgikg = 4OOC 2.4 to 123 

F619SBOO4 106.0 - - 

F619SSO15 39.1 - - 
F61 SSBOOI 248.0 mglkg J NL 399 to 7,040 
F6 1 9SB004 3,790.0 J 

F619SBO15 2,620.0 J 
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TABLE 3 4  
Metals Detected in Subsurlace Soil 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Soil-to- Subsurface 
Groundwater Background 

SSL' Concentration 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Range 

Manganese F619SB001 15.8 mglkg = 436,000 20 to 1,120 
F619SBOO4 722.0 - - 

F619SBO15 236.0 - - 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Tin 

Vanadium 

F619SB001 1.7 mglkg J 5360 1.9 to 22 
F619SB004 11 .I - - 

F6f 9SB015 11 .O - - 

F619SB001 135 mglkg J N L 195 to 3,790 
F619SB004 2,330 J 
F619SB015 1,460 J 

a Z ~ n e  F SSL Calculations -- AOC 6191SWMU 4 & AOC 620lSWMU36 
b Subsurface soil background range values are the min~mum and maximum concentrations detected In Zones F 
and G combined grid samples. 
Default lead SSL = 400 mglkg 

- - Chemical IS detected at concentration shown. 
J Chemical IS detected at a concentrat~on below the method detection limlt; the concentration is not 

known. 
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TABLE 3-6 
Organics Detected in Groundwater 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 
- - - - - - 

Background 
Reference 

Parameter Location Concentration Unit Qualifier MCL Concentration 

Ethylbenzene F620GW001 1 .O clglL J 700 N A 

Xylenes, Total F620GW001 7.0 pglL = 10,000 N A 
- - Chemical is detected at concentration shown. 
J Chemical is detected at a concentration below the method detection limit; the concentration is not 

known. 
N A Not available 
N L Not listed 
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TABLE 3-7 
Metals Detected in Groundwater 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Parameter Locationa Concentration Unit Qualifier MCURBC~ 
Aluminum F619GW002 323 pg/L = 36,000 

F619GW003 117 - + 

F620GW001 834 - - 

Antimony F620GW001 1.9 P ~ I L  J 6 

Arsenic F620GW001 6.3 IJglL J 50 

Barium 

Calcium 

Chromium, Total 

Cobalt 

Copper 

l ron 

Magnesium 

Manganese 

Background 
Reference 

Concentration 

77.7 
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TABLE 3-7 
Metals Detected in Groundwater 
R N  Addendum, SWMU 4/AW 619, Zone F, CNC 

Background 
Reference 

Parameter Locationa Concentration Unit Qualifier MCL~RBC~ Concentration 

Potassium F619GW001 2,930 pg/L = N L N A 
F619GW002 24,000 - - 

F619GW003 87,100 - - 
F620GW001 25.500 - - 

Sodium 

Vanadium 

a Metals data from geoprobe samples not considered 
b Concentrations listed in italics are for parameters that have no MCL values; tap water RBCs used from EPA 
Region Ill RBC tables (October, 2000) 

- - Chemical is detected at concentration shown. 
J Chem~cal is detected at a concentration below Ihe method detection lim~t; the concentratton is not 

known. 
N A Not available 
NL Not listed 
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SECTION 4.0 

COPCICOC Refinement 
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Table 4-2 for comparison. These metals concentrations do not exceed the current screening 

criteria, and therefore are not considered COPCs. 

Organic analytes reported in the Zone F RFI Report, Revision 0 that exceeded screening 

criteria included benzene, methylene chloride, and TCE. Table 4-3 presents a summary of 

analytical results for these chemicals from all surface and subsurface soil samples analyzed 

at the site. The data in Table 4-3 indicate that these chemicals were detected in few 

locations, and each exceedance occurred in a single soil sample. Two of the detections (for 

benzene and TCE) occurred in a sample collected at boring F619SB001. Groundwater 

samples collected from a monitor well installed at this location (F619GW001) have not had 

detections of these or other VOCs. Groundwater samples from the other site monitor wells 

also have not contained detectable concentrations of these compounds, indicating that 

significant leaching of these chemicals is not occurring. As described in the EPA Soil 

Screening Guidnnce: Technical Bnckground Document (EPA, 1996), the average concentration in 

a release area needs to exceed an SSL in order for the migration from soil to groundwater to 

be of concern at a site. A sitewide average concentration of each of these three constituents 

in soil, as shown in Table 4-3 taking the highest concentration of surface or subsurface soil 

from each sample location, indicates that their corresponding SSLs are not exceeded on a 

sitewide basis. 

4.3 Groundwater 
Iron, chloromethane, and thallium, were identified in the Zone F RFI Rqort, Reuision 0 as 

exceeding screening criteria in groundwater. These three constituents are described below. 

The maximum iron concentration detected in the site monitor wells (32,000 pg/L) is within 

the range of iron concentrations detected in the grid (background) wells from combined 

Zones F and G (2,000 to 62,300 pg/L). Iron is one of the most commonly occurring minerals 

and is naturally found in shallow groundwater at the CNC and Charleston area at 

concentrations similar to the levels detected at this site. Based on these considerations, iron 

is not considered a COPC at this site. 

Thallium was detected in four of the 12 groundwater samples collected at the site, from 

three different wells. Three of the detects are "j" flagged, or estimated concentrafions (3.4 

pg/L, 6.6 pg/L, and 6.8 pg/L) near the method detection limit (MDL). The fourth detect, 11 

pg/L, was not flagged. Three of the detects were identified during the first sampling event. 

Except for F619GW001, which showed a detect of 6.8 J pg/L in the second round of 

sampling, the wells did not contain detectable amounts of thallium in subsequent rounds. 
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Table 4-4 shows the thallium analysis results for groundwater at  the site. The most recent 

data from the site indicate that thallium is not present above the reporting limits. 

Additionally, no source of thallium in soil, indicatmg the occurrence of a release, has been 

identified during the RFI. Based on these considerations, thallium is not considered a COC 

at this site. 

Chloromethane was detected at an estimated ("J" flagged) concentration of 8 pg/L in the 

groundwater sample recovered from F619GW003 during the first round of RFI sampling. 

k result was not reproducible during subsequent sampling events. ChIoromelhane was 

not detected in groundwater samples collected from F619GW001, F619GW002, or 

F620GW001, nor in any soil samples at the site. Chloromethane is a common laboratory 

contaminant. Additionally, no source area of chloromethane in soil, indicating the 

occurrence of a release, was identified during the RFI. Based on these considerations, 

chloromethane is not considered a COC. 

No COPCs were identified during the sampling activities subsequent to the original ICFI 

activities. 

GNVfl11690001-SLH2718 DOC 
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TABLE 4-1 
Surface Soil COPC Refinement; BEQs, Iron, and Manganese Detected in Surface Soil 
RN Reporl Addendum, AOC 619/SWMU 4, Zone F, Charleston Naval Complex 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

SSL6 Residential Industrial Concentration 
Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil R B C ~  Soif R B C ~  RangeC 

BEQs F004SB001 0.462 mg/kg = N A 0.08749 0.78 1.304' 

F004SB002 0.307 - - 
F619SB001 0.477 - - 

F619SBOO2 0.301 - - 
F619SB004 0.745 - - 
F619SB005 0.356 - - 

F619SB006 0.474 - - 
F619~8007' 0.373 - - 

F619SB008 0.280 - - 
F619SB009 0.444 - - 
F619SB011 0.376 - - 
F619SB013 0.391 - - 
F619SBO15 0.420 - - 

F619SB017 0.321 - - 
LF504SB001 0.769 - - 

LF504SB003 1.041 - - 
Iron F004SB001 6,470 

F004SB002 6,190 
F004SB003 3,080 
F004SBO04 1,360 
F619SB001 1 1,800 
F619SB001 11,900 

(SPLP location) 
F6 19SB002 15,000 
F 6  19SB004 1 4.000 
F619SB004 4,790 

(SPLP location) 
F619SB005 4,640 
F619SB006 888 
F619SB007 15,500 
F619SB008 6,300 
F619SB009 5,400 
F619SB010 5,240 
F619SB011 7,800 
F619SB012 2,120 
F619SB013 9,360 
F619SB014 1,840 
F619SB015 18,900 
F619SB015 8,570 

(SPLP location) 
LF037SPO28 20,100 
LF037SP029 12,400 



RFI REPORT ADDENDUM, AOC 61GVSWMU 4, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JUNE M01 

TABLE 4-1 
Surface Soil COPC Refinement; BEQs, Iron, and Manganese Detected in Surface Soil 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, Charleston Naval Complex 

Soil-to- Surface 
Groundwater Region Ill Region Ill Background 

sSL' Residential Industrial Concentration 

Parameter Location Concentration Unit Qualifier (DAF=24.8) Soil R B C ~  Soil R B C ~  RangeC 

l ron LF504SBOO 1 6,130 mglkg = 1,270,000 2,346 61,320 3570 - 32,700 
LF504SB003 12,500 - - 

LG037SP001 17,100 - - 

Manganese F004SB001 66.7 
F004S8002 86.2 
F004SBOO3 13.8 
FOO4SBOO4 20.4 
F619SB001 104.0 
F619SBOOl 167 

(SPLP locatron) 
F619SB002 11 5.0 
F619SBOO4 283.0 
F619SB004 83.3 

(SPLP location) 
F619SBOO5 43.9 
F619SBOO6 9.1 
F619SBOO7 21 6.0 
F619SBOO8 1 10.0 
F619SB009 54.5 
F619SB010 81 .O 
F619SB011 150.0 
F619SB012 243.0 
F619SBO13 118.0 
F619SB014 8.2 
F619SB015 320.0 
F619SB015 110 

(SPLP location) 
LFO37SP028 207 
LF037SP029 11 1 

LF504SB001 80.3 
LF504SB003 106 
LG037SP001 176 

"Zone F SSL Calculations -- AOC 619/SWMU 4 & AOC 620iSWMU36 
b Residential and lndustrlal R8Cs obtained from the EPA Region Ill RBC Table (October, 2000). HI=0.1 IS used 
for non-carcinogenic compounds; HI=f .O is used for carcjnogenic compounds. 

Surface soil background range values are the minlmum and maximum concentrations detected in Zones F and 
G combined grid samples. 

Sitewide background concentration for surface soil taken from Background PAHs Study Reporl: Technical 
information lor the Development of Background BEQ Values (CH2M-Jones, 2001). 

= Chemical 1s detected at concentration shown. 

J Chemical is detected at a concentration below the method detection Ilrnlt; the concentration is not known. 



RFI REPORT ADDENDUM. AOC 619/SWMU 4. ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JUNE 2001 

TABLE 4-2 
Subsurface Soil COPC Refinement; Chromium and Thallium Detected in Subsurface Soil 
RFI Report Addendum, AOC 6 19/S WMU 4, Zone F, CNC 

Soil-to- Subsurface 
Background 

SSL Concentration 

Parameter Location Concentration Unit Qualifier (DAF=24.8) Flangeb 

Chrom~um F004SB001 25.2 mg/kg = 8,380a 7.4 - 65 

F004SB002 36.6 - - 

F004SB003 38.8 - 

F004SB004 28.1 - - 
F619SBO01 2.7 - - 

F619SBOO1 4.5 J 
(SPLP location) 

F619SB004 40.4 J 
F619SB004 32.1 J 

(SPLP locatton) 
F619SB009 43.4 J 
F619SB010 42.8 - - 
F619SB012 4.2 - - 

F619SB013 32.6 - - 
F619SB014 21 .O - - 

F619SB015 30.4 - - 

F619SB015 28.4 J 
(SPLP location) 

Thallium 

a Zone F SSL Calculations -- AOC 61 91SWMU 4 & AOC 6201SWMU36 
b Subsurface soil background range is the minimum and maximum concentrations detected in Zones F and G 
combined grtd samples. 

Region Ill SSL for DAF = 24.8 for thallium from RBC table (October, 2000). 
- - Chem~cal is detected at concentration shown. 
J Chemical is detected at a concentrat~on below the method detection limit; the concentrat~on is not 

known. 
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RFFi REPORT ADDENDUM, A D C  6WSWMU 4, ZONE F 
CKARLESTON NAVAL COMPLEX 

REVISION 0 
JUNE 2031 

TABLE 4-4 
COPC Refinement; Thallium in Groundwater 
RFI Report Addendum, AOC 619/SWMU 4, Zone F, CNC 

Background 
Reference 

Parameter Location Sample Date Concentration Qualifier Unit MCL Concentration 
Thallium F619GW001 619GW00101 1111011996 3.4 J pg/L 2 5.58 

F619GW001 619GW00102 05107119971 6.8 J I 
F619GW001 61 9GW00103 0911 011 997 5.0 U 
F619GW001 619GW00104 12/01/1997 5.0 U 

Concentrations that exceed screening criteria are highlighted ~n bold. 
- - Chemical IS detected at concentration shown. 
J Chemical is detected at a concentration below the method detection limit; the concentration is not 

known. 
U Chemical 1s not detected above reported Ilmlt. 
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5.0 Summary of Information Related to Site 
Closeout Issues 

5.1 RFI Status 
The Zone F R F I  Report, Revision 0 (EnSafe, 1997) addressed SWMUs/AOCs within the CNC, 

including AOC 619/SWMU 4. The subsequent Zone F RFI Report Work Plan Addendum 

(EnSafe, 1999) presented sampling and testing to address data gaps at AOC 619/SWMJ 4. 

The samples were collected in 1999, and the results are reported in Section 3.0 of this RFI 

Report Addendum. Section 3.0 also presents data associated with Zone L, collected within 

the AOC 619 boundary. 

In accordance with the RFI completion process, if a determination of no further 

investigation (NFI) is made upon completion of the ICFI, then a site may proceed to either 

NFA status or to a CMS. Because no COCs are present in soil or groundwater, CHZM-Jones 

recommends this site for NFA. 

The remaining subsections address issues which the BCT agreed to evaluate prior to site 

closeout. 

5.2 Presence of Inorganics in Groundwater 
For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

followed by detections of these same metals below the MCL or below the practicable 

quantitation limit. 

Arsenic and antimony have not been detected above MCLs. Thallium has been sporadically 

detected (in four out of 16 samples) at SWMU 4/AOC 619. Thallium was detected only in 

the first or second sampling round, and not in subsequent rounds. The concentrations are 

not reproducible. As discussed in Section 4.3 of this RFI Report Addendum, further 

evaluation of inorganics in groundwater at this site is not warranted. 

No corrective action for groundwater at this site is warranted. 
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5.3 Potential Linkage to SWMU 37, lnvestigated Sanitary 
Sewers at the CNC 
The sanitary sewer service line which connects to Building 1824, as well as the sewer main 

which parallels Kilo Street at the south side of the site, were included in the Zone L utility 

corridor investigation. These utilities are shown in Figure 5-1. Soil and groundwater probes 

advanced in this area are designated "LF" or "LG" in Figure 3-1; all detects (except for 

metals from groundwater probe samples) are summarized in the analytical summary tables 

provided in Section 3.0. FDS investigation borings (designated "GFDS") were also advanced 

in the immediate vicinity of the sanitary main which parallels Kilo Street. No impacts to 

subsurface soil or groundwater exceeding comparison criteria were determined as a result 

of this investigation, and no further evaluation of this issue is required. There is no evidence 

that releases from the sanitary sewers at this site have occurred or have impacted the 

environment. 

5.4 Potential Linkage to AOC 699, lnvestigated Storm Sewers 
at the CNC 
The storm water collection system located west of AOC 619 was included in the Zone L 

utility corridor investigation. Soil and groundwater probes advanced in this area are 

designated "LF" or "LG" in Figure 3-1; all detects (except for metals from groundwater 

probe samples) are summarized in the Section 3.0 analytical summary tables. No impacts 

exceeding comparison criteria to subsurface soil were determined as a result of this 

investigation, and no further evaluation of this issue is warranted. 

5.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
at the CNC 
The rail lines which traverse the periphery of the site were investigated by a combination of 

samples collected during the RFI, and FDS and utility corridor borings ("LF" and "GFDS" 

in Figure 3-1). All samples from Zone L that were within the AOC 619 area were included 

in the data evaluation for this site. No impacts to surface or subsurface soils exceeding 

comparison criteria were determined as a result of this investigation, and no further 

evaluation of this issue is warranted. 

GNVlOl1690001-SLH2718 DOC 



RFI REPORT ADDENDUM, AOC 6191SWMU 4, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JUNE 2001 

5.6 Potential Migration Pathways to Surface Water Bodies at 
the CNC 
Two potential migration pathways from the site to surface water are overland flow via 

storm water runoff, and subsurface flow via groundwater. There were no COPCs in surface 

soil at AOC 619; therefore, further evaluation of a potential pathway for contaminant 

migration via storm water runoff is not warranted. 

In addition, the soil-to-groundwater pathway is considered invalid at this site because there 

are no COCs in soil to leach into groundwater. Therefore, further evaluation of migration of 

potentially contaminated groundwater to a surface water body is not warranted. 

5.7 Potential Contamination in OiVWater Separators (OWSs) 
The issue of potential contamination of OWSs refers to the possible presence of an OWS that 

has not yet been investigated at a SWMU or AOC as part of the RCRA or underground 

storage tank (UST) process. 

Neither the RCRA Facility Assessment (RFA) nor the RFI refer to the presence or possible 

presence of an OWS at AOC 619/SWMU 4. There is no visual evidence of an OWS at this 

site, and there is no reference made to an OWS at this facility in the Oil Water Slrpnrator Data 

(Navy, 2000). Therefore, further evaluation of this issue at AOC 619/SWMU 4 is not 

warranted. 

5.8 Land Use Control Management Plan 
The RFI Report Addendum screening did not identify any COCs in soil or groundwater at 

AOC 619/SWMU 4, based on unrestricted land use criteria, which are conservative for this 

industrial area. Therefore, land use controls are not necessary for SWMU 4/AOC 619. 



A N 

0 50 loo Feet - 

8%. AOCISWMU BoundaryN STORM-LINEIMANHOLE 0 Zone Boundary Figure 5-1 
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Recommendations 

AOC 619 is the site of a former waste oil storage yard, which was active from 1955 to 1982. 

Historical records indicate that site activities included storage, transfer, and distribution of 

petroleum waste and/or fuel via subsurface conveyance piping and two 15,000-gallon 

ASTs. These tanks were constructed in 1964. Waste oil and sludge delivered to the site using 

rail cars was transferred into the tanks for temporary storage until 1980, at which time they 

were upgraded for gasoline storage, including installa tion of a concrete containment sump. 

There have been no reports or observations indicating any past spills or contaminants that 

may have been discharged to the environment. AOC 619 also encompasses Building 1824, a 

hazardous materials storage facility constructed in 1990. No releases have been documented 

from this structure. 

SWMU 4 consists of Buildings 1316, used for tool storage, and 381, used for pesticide 

formulation and storage from approximately 1982 until 1985. There have been no 

documented releases from this structure. 

According to the Zone F MI Report, Reuisiolz 0 (EnSafe, 1997) iron, thallium, benzene, 

methylene chloride, and BEQs were identified as COPCs in soil, while chloromethane and 

thallium were idenhfied as COPCs in groundwater. A re-evaluation of these chemicals 

determined that iron, thallium, and BEQs do not exceed BRCs or site-specific SSLs. Benzene 

and methylene chloride in soil were evaluated as recommended in the EPA Soil Screening 

Guidance: Technical Background Doclrment (EPA, 1996), and were determined to have mean 

concentrations less than site-specific SSLs. These compounds have not been detected in site 

groundwater. Therefore, they are not considered COCs at this site. 

The single detection of chloromethane in groundwater is not representative and not 

reproducible at this site; therefore, it is not considered a COC. Likewise, detected thallium 

concentrations above its BRC are not reproducible in site groundwater. Therefore, these two 

chemicals are not considered COCs at SWMU 4/AOC 619, and do not warrant corrective 

action. 

Although the Zorze F RFI Report, Revision 0 concludes that a CMS is appropriate for AOC 

619/SWMU 4 as stated in the recommendations provided in Appendix A of the RFI report; 

the evaluation of COPCs as presented in Section 4.0 of this RFI Report Addendum 

concludes that corrective action is not necessary. This RFI Report Addendum further 
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1 concludes that NFA is appropriate at SWMU 4/AOC 619. Further investigation or 

2 corrective action is not necessary. 

3 Once the BCT concurs that NFA is appropriate for the site, a Statement of Basis will be 

4 prepared that will be made available for public comment in accordance with SCDHEC 

5 policy. This will allow for public participation in the final remedy selection. 
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Zone F RCRA Facility Investigation Repon 
NA WASE Charlesron 

Section 10 -Sire Specific E v ~ o n s  
Revision: 0 

Tabk 10.1.7 
ZoncF 

Annlytes Detected in SWMU 4 nnd AOC 619 Sediment Samples 

~ v o l n t U e  Omnnic Compounds @g/kg.l 

B c n z o f i ) w m  619MD001 85.0 5 Y - 6 0 0  

Bcnz~(a)pyrcne 619M0001 67.0 4 3 - q l o  

Be~o@)fi~oranrhcn~ 619MmOl 46.0 5 7  -YbO 

Bcnzo(g,h.i)pcryltnc 619M0001 56.0 5 9  - b ~  

Bc~o(k)fiuormWne 619MUM1 72.0 U6  -370 

bis(2-Ethylhcxy1)pblhaIarr PEW) 619M0001 410.0 4q - l r C 0 0  

Chryscnc 619MaWll 100.0 57- 480 

Ruonnhcm 619MOOD1 180.0 4 3  -3100 

Phcnanthrrnc 619M0001 87.0 52-1200 

hrcw 619MOWI 140.0 44 -7 /500  

619M0001 13, 5- 2070.00 75 I - l t ,boO Aluminum (All 

Arsenic (As) 619M0001 14 ,q 3.40 f.LL- 1 7 ,  8 

Barium @a) 619M0001 b 1.b 22.70 3.9-65. 6 

Calcium (a) 619MaXll / 5bW.00  @I - 3 12,3t 



Zone F RCRA Facility Investigmanon Repon 
NA VBASE Charleston 

Section 10 - Site Specific Evaluanuanom 
Revision: 0 

Table 10.1.7 
Zone F 

Anatytcz Detected in SWMU 4 and AOC 619 Sediment Samples 

Magnesium I M g )  619M0001 - 1440.00 \ I \  '34zf3 

Manganese (Mn) 6I9MM)[ll 307 105.00 & ~ - 3 2 0  

Nickel (Ni) 619M0001 r2.L 6.W 0 . 5 2 - l q  

Notes: 
N A 3 Not available 
ND - - Not detected 
N-T - - Not nktn 
mg\kg = Milligrams per kilogram 

Volatile Organic Compounds in Sediment 1 

TCE was the only VOC detected in the sediment. It was also detected in onsite surface and 2 

subsurface soil samples. 3 

Semivolatile Organic Compounds in Sediment 4 

Ten semivolatile compounds were detected in the sediment samples. Concentrations of all ten 5 

benzo(a)anthracene, benzo(a)pyrene, b&nzo(b)fluoranthene, benzo(g, h,i)perylene, 6 

benzo(k)fluoranthene, bis(2-ethylhexyI)phthalate, chrysene, fluoranthene, phenanthrene and 7 

pyrene, were detected in both onsite soil and sediment. 8 

Pesticides and PCBs in Sediment 9 

Four pesticides were detected in the sediment sample. Concentrations of 4,4'-DDE, 4,4'-DDT, 10 

and alpha-chlordane were present in sediment and soil samples. No PCBs were detected in the 11 

sediment sample. 12 
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For inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based soil 

screening levels, or (b) background concentrations. To provide a conservative screen, generic soil 

screening levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 20: 1, 

with no attenuation of constituents in soil @AF=20). 

One organic compound - pentachloropheno1 (PCP) - was detected in surface soil exceeding its 

SSL. Three additional organic compounds - benzene, methylene chloride, and TCE - were 

detected in subsurface soil at concentrations exceeding their SSL. Importantly, PCP was not 

detected in subsurface soil or shallow groundwater samples. Methylene chloride, TCE, and 

benzene were not detected in any of the three groundwater samples. Benzene and TCE screens 

were exceeded in the same sample, 619SB001, the methylene chloride screen was exceeded in only 

one location 619SB004) and PCP was exceeded in only one location 619SB005. Ten volatile 

organic species were detected in site soil, and without exception they all exhibited an enrichment 

with depth. In addition to the organic compounds present above their screening levels, a number 

of other semivolatile compounds, pesticides and PCBs, and dioxin were detected in site soil 

samples. Generally these detected species exhibited marked depletion with depth. The nature of 

contamination detected is consistent with past site activities. The vertical distribution of volatiles 

is counter-intuitive enigmatic, and suggests their occurrence is a relict of a past release(s) in which 

volatilization has purged surface soil horizons of these constituents; their absence in groundwater 

indicates that volatilization from this media as a source for soil contamination is not probable. The 19 

lateral distribution of volatile and exceedances is indicative of very little residual mass remaining 20 

that poses a potential threat to groundwater, and the lack of soildetected species in groundwater zi  

verifies this. The vertical distribution of the other detected organic species is consistent with their u 

characteristically high affinities for attenuation through soil media adsorption, and their absence 23 

to low concentrations in groundwater proves that they pose no threat to groundwater. 24 
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Two inorganics - chromium and thallium - were present in subsurface soil at concentrations 

exceeding their SSLs. These species wee also present in surface soil, at lesser concentrations. 

Chromium was exceeded at four locations (004SB003, 6 19SB004, 6 19SB009, 61 9SB0 lo), while 

thallium was exceeded at only one (619SB009). Several other inorganic species exhibited 

increased concentrations with depth. The chromium and thallium detections may be associated 

with past site activities. Additionally, their vertical distribution is inconsistent with surface 

releases as a provenance. However, given that indigenous and "fd1"subsurface soil is very 

heterogenous, consideration should be given that these may represent ambient concentrations and 

may not be related to site activities. Chromium concentrations do not appear to pose a risk to 

groundwater through leaching, as no chromium exceedances in groundwater were present. 

Thallium, however, is present above screening levels in groundwater, but only slightly. Overall, 

the data provide that the soil to groundwater pathway is not expected to result in significant risk 

to human health or the environment. , 

10.1.6.3 Groundwater-to-Surface Water Cross-Media Transport 

Table 10.1.12 also compares maximum detected organic constituent concentrations in shallow 

groundwater samples to risk-based concentrations for drinking water. and to chronic ambient 

saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic 

screening values). For inorganics, maximum concentrations in groundwater are compared to the 

greater of (a) risk-based drinking water concentrations, or (b) background concentrations for 

groundwater, as well as to the saltwater/surface water chronic values. To provide a conservative 

screen, no attenuation or dilution of constituents in groundwater is assumed before comparison to 

the relevant standards. 

Only one organic compound - chloromethne - was detected in groundwater at concentrations 

only slightly above its tap water RBC, and it did not exceed the salt water screening criteria. This 

exceedance was only present at one location (619SB003), which is downgradient of the general 
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site area. This constituent is conceivably remotely associated with past site activities. However, 

this constituent was not detected in the colocated site soil samples, so a clear link between soil and 

groundwater is absent, effectively eliminating this site as a source for this exceedance, Only one 

inorganic - thallium - was detected in groundwater very slightly above its RBC; and it did not 

exceed the saltwater screening criteria. As previously discussed, the source of thallium is unclear, 

and cannot be linked directly to this site. Overall, the clear lack of source attribution, the general 

Iow concentrations of exceedances, and the limited lateral presistence of exceeding constituents 

provide that the groundwater migration pathway is insignificant at this site. In addition, and most 

importantly, the risk-based pathway from this site is invalid due to non-use of the resource. As for 

migration to surface water, no constituents were detected at deleterious concentrations; an 

additional factor is that the migration pathway to the nearest surface water (Cooper River, 

1100 feet northeast of this site) is invalid through the inconsistency between local flow directions 

and the location of the River. 

10.1.6.4 Soil-to-Sediment Cross Media Transport 

One sediment sample was collected from a stormwater catch basin that drains the dock area of 

Building 1824. Table 10.1.7 summarizes the analytes detected in the sediment sample. The only 

VOC found in common between the surface soil and sediment was TCE. Ten SVOCs and three 

pesticides were also detected in the surface soil and sediment sample. For inorganics, many of 

the constituents detected in soil samples were also detected in sediment samples at the site. Of 

25 species present in surface soil, 15 were aIso detected in sediment. This relationship establishes 

a llnk between surface soil and sediment, and implies either that surface soil is a source of these 

constituents in sediment, or at least contributes to the sediment load present in the stonnwater 

drainage system. 
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10.1.6.5 Soil-to-Air Cross-Media Transport 

Table 10.1.13 lists the VOCs detected in surface soil samples collected at this site along with 

corresponding soil-to-air volatilization screening levels. Little or no surface soiI is exposed at 

SWMU 4/AOC 619. In addition, none of the VOCs was reported at a maximum concentration 

exceeding its corresponding soil-to-air volatilization screening level. As a result, the soil-to-air 

migration 'pathway is not valid at SWMU 4 and AOC 619. 

10.1.6.6 Fate and Transport Summary 

Three volatiles and one semivolatile were present in site soil at concentrations above their S S h .  

Additionally, a number of other organics (volatiles, semivolatiles, pesticide/PCBs, and dioxin) 

were present in site soil. The vertical distribution of volatiles suggest association with old 

release(s) in which purging of surface soil has occurred, while the vertical distribution of other 

organics is consistent with their adsorption and demobilization in Mace  soil horizons. Only two 

inorganics, chromium and thallium, were present in site subsurface soil at levels exceeding SSLs, 

they both were present at lesser concentrations in surface soiI. The vertical distribution of these 

is inconsistent with the site as a provenence, and may be related to ambient subsurface 

concentrations. One volatile (chloromethane) and one inorganic (thallium) were present in 

groundwater above RBCs, and both were below their saltwater screening criteria. Neither of these 

exceedances can be linked empirically to the site as a provenance, and neither is laterally 

persistent. The risk-based groundwater migration pathway is invalid due to non-use of the 

resource, and the surface water migration pathway is invalid due to an absence of screening 

exceedances and inconsistency between groundwater flow directions and the location of the Cooper 

River. The soil-to-air pathway is invalid at this site due to an absence of screening exceedances. 



Table 10.1.13 
Soil to Air Volalibtion Screening Aaalysis 
NAVBASE Charleston, Zonc F: SWMU 4 and AOC 619 
Charleston, South Carolina 

- Soil screening levels for uan&ers from soil to air were obtained from USEPA Soil 
Screening Guidance, Technical Background Document Appendix A, May 1996 
( h t  prtferena) or from Soil Screening Levels - T d e r s  fiom Soil to Air, USEPA 
Region IU Risk-Based Concentration Table, June 1996. Value for 2-Butanone 
waststunatcd. 

NA - Not available 
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APPENDIX B 

Analytical Data from Additional Sampling 



Charleston Naval Complex 
SWMU 4fAOC 61 9, Zone F 

Appendix B data61 9.xls 

StationlD 
SarnplelD 

SOIL CYANIDE SPLP DateCollected 
DateAnalyzed 
SDGNumber 

Parameter Units 
Cyan~de, SPLP mg/L 

Page 1 of 62 

F619SB001 F619SB001 F619SB004 F619SB004 

61 9SBOO1 S1 (0-lft) 619SB001 S2 (3-5ft) 619SB004Sl (0-lft) 61 9SB004S2 (3-5tt) 
10114/1999 1011 411 999 1 011 411 999 101 1 4/1999 
10128/1999 1012611 999 10128/1999 10/28/1999 

~ ~ 0 2 0 '  EN020 EN020 EN020 

0.01 U 0.01 U 0.01 U 0.01 U 



Charleston Naval Complex 
SWMU 4lAOC 61 9, Zone F 

F619SBO15 

619SB01552 (3-5ft) 

SOIL CYANIDE SPLP 10/14/1999 
DateAnalyze 10/28/1999 10/28/1999 

EN020 EN020 

Appendix 6 data61 9.xls 

Parameter Units 
Cyan~de, SPLP mS/L 

Page 2 of 62 

0.01 U 0.01 U 



Charleston Naval Complex 
AOC 61 9, Zone F 

Appendix B data61 9.xls 

StationlD 
SamplelD 

Soil Cyanide DateCollected 
DateAnalyzed 
SDGNurnber 

Parameter Units 
Cyan~de mg/kg 

Page 3 of 62 

F619SB001 F619SB001 F619SB004 F619SBOO4 

61 9SB001Tl (0-1 R) 61 9SB001T2 (3-5ft) 61 9SB004T1 (0-lft) 61 9SBOO4T2 (3-5ft) 
10/14/1999 10/14/1999 t o ~ t  4~1999 1011 4/~999 

10/27/1999 t 0/27/1999 10/27/1999 10/2711999 
~ ~ 0 2 0  EN020 ~ ~ 0 2 0  EN020 . "." 

0.5 U 0 5 U 0.5 U 0.6 U 



Charleston Naval Complex 
AOC 61 9, Zone F 

Page 4 of 62 

StationlD 
SamplelD 

Soil Cyanide Datecollected 
DateAnalyzed 
SDGNum ber 

Parameter Units 
Cyan~de V$kg 

F619SB015 F619SBO15 
61 9SB015T1 (D-1 fl) 61 9SB015T2 (3-5ft) 

10/14/t999 10/1411999 

10/27/1999 -" " 10/27/1999 
~ ~ 0 2 0  EN020 

0.6 U 0.6 U 



Charleston Naval Complex 
AOC 61 9, Zone F 

StationlD 
SamplelD 

Soil General Chemical Datecollected 
DateAnalyzed 
SDGNumber 

Appendix B data61 9.xls 

F619SB001 F619SB001 ~ 6 1 9 ~ ~ 0 0 4  
61 9SB001Tl (0-lft) 61 9SB001 T2 (3-SR) 61 9SB004T1 (0-1 ft) 

1011411999 1011411999 10114/1999 
1012611999 10126/1999 10126t1999 

EN020 EN020 EN020 
Parameter Units 

Page 5 of 62 

" " 

Total Organ~c Carbon %, DR - 0.27 - - 0.98 - I 9.6 - 



Charleston Naval Complex 
AOC 61 9, Zone F 

StationlD 
SamplelD 

Soif General Chemical DateCollected 
DateAnalyzed 
SOGNurnber 

Parameter Units 
Total Organic Carbon %, OR 

~ 6 1 9 s  BOO4 ~61"9~0015 F619SB015 
61 9SB004T2 (3-5ft) 61 9Sl301 ST1 (0-1 ft) 61 9SB015T2 (3-Sft) 

10/14/1999 i0114/1999 10/1411999 

. 10126/1999 ... - .- . 10/26/1999 10/28/1999 
EN020 . . - ENOZO EN020 

Appendix 6 data61 9.xts Page 6 of 62 



Charleston Naval Complex 
AOC 619, Zone F 

Soil Metals 

Parameter 
Alum~num, SPLP 
Antimony, SPLP 
Arsenic,SPLP 
Barium, SPLP 
Beryllium, SPLP 
Cadm~um, SPLP 
Calcium, SPLP 
Cobalt, SPLP 
Copper, SPLP 
Iron, SPLP 
Lead, SPLP 
Magnes~um, SPLP 
Manganese. SPLP 
Mercury. SPLP 
Nickel, SPLP 
Potassium, SPLP 
Selen~um. SPLP 
Silver. SPLP 
Sod~um, SPLP 
Thallium, SPLP 
Tin (Sn), SPLP 
Vanadium, SPLP 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmtum 
Calcium 
Chromium, Total 
Chromium. Total 
Cobalt 
Copper 
Iron 
Lead 
Magnes~um 
Manganese 
Mercury 
N~ckel 
Potassium 
Selen~um 
Silver 
Sodium 
Thall~um 
Tin (Sn) 
Vanadium 
Zinc, SPLP 
Zinc 

Appendix B data61 9.xls 

StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNum ber 

Units 
ua'L 
ug/L 
ug/L 
UgiL 
ugiL 
ug/L 
ug/L 
ug/L 
ug/L 
UgiF 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
UdL 
uq/L 
ug/L 
ug/L 

mq/kg 
mqncg 
mq/kg 
m c m  
m m s  
mb'kg 
mg/kg 
mg/kg 
ug/L 

mgkg 
mgikg 
mg/kg 
mdk9 
m9/kg 
mdkg 
mb'kg 
mg/kLl 
mg/kg 
mqncg 
m@g 
mdkg 
w&l 
m @kg 
mgikg 
USiL 

mg/kg 

Page 7 of 62 



Charleston Naval Complex 
AOC 619, Zone F 

Parameter 
Aluminum, SPLP 

StationlD 
SamplelD 

Soil Metals Datecollected 
DateAnalyzed 
SDGNumber 

Ant~mony. SPLP 
Alsenlc,SPLP 
Barium, SPLP 
Beryllium, SPLP 
Cadmium. SPLP 
Calc~um, SPLP 
Cobalt, SPLP 
Copper, SPLP 
Iron. SPLP 
Lead, SPLP 
Magnesium, SPLP 
Manganese. SPLP 
Mercury, SPLP 
Nickel, SPLP 
Potassium, SPLP 
Selenium, SPLP 
S~lver, SPLP 
Sod~um, SPLP 
Thallium, SPLP 
Tin (Sn), SPLP 
Vanadurn, SPLP 
Aluminum 

F619SB004 F619SBOO4 F619SBOO4 F619SB004 
619SBO04Sl (0-ltt) 61 9SB004S2 (3-5H) 6 1 9 ~ ~ 0 0 4 ~ 1  (0- 1 ft) 61 9SB004T2 (3-5ft) 

1011 411999 10/14/1999 10/1411999 1011 411999 
10/2011999 10120/1999 - 10/29/1999 10/29/1999 

EN020 EN020 EN020 EN020 

Arsen~c 
Bar~um 
Beryllium 
Cadmlum 
Calc~um 
Chromium, Total 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Potassium 
Selenlum 

Sod~um 
Thall~um 
Tin (Sn) 
Vanad~um 
Zinc, SPLP 
Z mc 

Appendix B data61 9.xls 

Units 
usiL 

.. . 

- - - 9940 - 
U 5.2 J 
U 17 4 - - 
- - 2090 - - 
U 1.2 J 
U J 0.3 UJ 
- - - 5990 - - 
U 1.6 J 
J 20.6 J 
J 13100 .J 

. - 
U 33.9 - - - 
J 3360 J " .  
J 89.6 - - 
U 0.42 - - .." " " . . 
J 9.2 J - . .  . 
J - 8240 - 

. . -  . . .  - . 
U 5 1 J 
UJ 0.5 UJ 
- - 57000 = 
U 2.4 - U 
U 2 9 J 
J 47.1 

. - - .  
J " .  

s ioo  - - - 
. " " - 

0.5 J 

- .  2.3 J 

- ~. 16.3 J 

" - - . ~- -. -- """ 
0.09 U 

.. - . .. 0.03 J 
301 00 J 

11 J 

Page 8 of 62 



Charleston Naval Complex 
AOC 619, Zone F 

Soil Metals 

Parameter 
Aluminum. SPLP 
Ant~mony, SPLP 
Arsenic,SPLP 
Barlum, SPLP 
Beryllium. SPLP 
Cadmlum, SPLP 
Calcium, SPLP 
Cobalt, SPLP 
Copper, SPLP 
Iron, SPLP 
Lead, SPLP 
Magneslum. SPLP 
Manganese. SPLP 
Mercury, SPLP 
Nickel. SPLP 
Potassium, SPLP 
Selenium, SPLP 
Silver. SPLP 
Sodlum, SPLP 
Thallium, SPLP 
Tin (Sn), SPLP 
Vanadium. SPLP 
Aluminum 
Antimony 
Arsenic 
Bar~um 
Beryll~urn 
Cadm~um 
Calcium 
Chromium, Total 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nlckel 
Potassium 
Selenium 
Sllver 
Sodlum 
Thalllum 
Tin (Sn) 
Vanadurn 
Zinc, SPLP 
Zf nc 

Appendix B data61 9.xls 

Units I 
u WL - 3950 - - 1790 - 

Page 9 of 62 

F619SBOf 5 F619SB015 
619SBOl5Tl (0-1 ft) 619SB015T2 (3-5ft) 

tO/?4/1999 10/14/1999 
1 0129t1999 lot2911999 

EN020 EN020 



Soil PBCs 

Parameter 
PCB-101 6 (Arochlor 101 6), SPLP 
PCB-1221 (Arochlor 1221), SPLP 
PCB-1232 (Arochlor 1232), SPLP 
PCB-1242 (Arochlor 1242), SPLP 
PCB-1248 (Arochlor 1248), SPLP 
PCB-1 254 (Arochlor 1254), SPLP 
PCB.1260 (Arochlor 1260), SPLP 
PCB-1 016 (Arochlor 1016) 
PCB-1221 (Arochlor 1221) 
PCB-1232 (Arochlor 1232) 
PCB1 242 (Arochlor 1242) 
PCB-1 248 (Arochlor 124B) 
PCB-1 254 (Arochlor 1254) 
PCB-1 260 (Arochlor 1260) 

Appendix B data61 9.xls 

Charleston Naval Complex 
AOC 619, Zone f 

Units 
ugiL 

Page 10 of 62 



Charleston Naval Complex 
AOC 619, Zone F 

Parameter 
PCB-1016 (Arochlor 1016). SPLP 

StationlD 
SamplelD 

Soil PBCS Datecollected 
DateAnalyzed 
SDGNurnber 

PCB-1221 (Arochlor 1221). SPLP 
PCB1 232 (Arochlor 1232), SPLP 
PCB-1242 (Arochlor 1242), SPLP 
PCB-1248 (Arochlor 1248), SPLP 
PCB-1254 (Arochlor 1254), SPLP 
PCB-1260 (Arochlor 1260), SPLP 
PCB-101 6 (Arochlor 1016) 
PCB-1221 (Arochlor 1221) 
PCB-1 232 (Arochlor 1232) 
PCB-1242 (Arochlor 1242) 
PCB-1248 (Arochlor 1248) 
PCB-1 254 (Arochlor 1254) 
PCB-1 260 (Arochlor 1260) 

F619SB001 F619SB004 F619SB004 
619SB001 T2 (3-5ft) 61 9SB004S1 (0-1 H) 619SB004S2 (3-5ft) 

10/141t999 10/14/1999 lot1 4/1999 
. 1012011 999 10/23/1999 1 0/23/1999 
-. ENOZO .. EN020 EN020 

Appendix B data61 9.xls 

Units 
uQ'L 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Station10 
SamplelD 

Soil PBCS Datecollected 
DateAnalyzec 
SDGNumber 

Parameter Units 
PCB-1016 (Arochlor 1016), SPLP UglL 
PCB-1 221 (Arochlor 1221), SPLP 
PCB-1232 (Arochior 1232), SPLP 
PCB-1242 (Arochlor 1242), SPLP 
PCB-1248 (Arochlor 1248), SPLP 
PCB-1254 (Arochlor 1254), SPLP 
PCB-1260 (Arochlor 1260), SPLP 
PCB-101 6 (Arochlor 101 6) 
PCB-1221 (Arochlor 1221) 
PCB-1232 (Arochlor 1232) 
PCB-1242 (Arochlor 1242) 
PCB-1 248 (Arochlor 1248) 
PCB-1254 (Arochlor 1254) 
PCB-1260 (Arochlor 1260) 

Appendix 6 data61 9.xls Page 12 of 62 



Charleston Naval Complex 
AOC 619, Zone F 

Parameter Units 
PCB-101 6 (Arochlor 1016), SPLP udL 

StationlD 
SamplelD 

Soil PBCS DateCollected 
DateAnalyzed 
SDGNumber 

PCB-1221 (Arochlor 1221), SPLP 
PCB-1232 (Arochlor 1232), SPLP 
PCB-1242 (Arochlor 1242), SPLP 
PCB-1248 (Arochlor 1248), SPLP 
PCB-1254 (Arochlor 1254), SPLP 
PCB-1260 (Arochlor 1260), SPLP 
PCB-1016 (Arochtor 1016) 
PCB-1221 (Arochlor 1221) 
PCB-1232 (Arochlor 1232) 
PCB-1242 (Arochlor 1242) 
PCB-1248 (Arochlor 1248) 
PCB-1254 (Arochlor 1254) 
PCB-1260 (Arochlor 1260) 

F619SB015 F619SBO15 F619SBO15 
619SB015S2 (3-5tl) 61 9SB015T1 (0-lfl) 619SB015T2 (3-5tt) 

7011 4/1999 1011411999 10/14/1999 
1 012311 999 10/20/1999 10/20/1999 

EN020 EN020 EN020 

Appendix B data61 9.xls Page 13 of 62 



Charleston Naval Complex 
AOC 619, Zone F 

Parameter 
Aldrin, SPLP 

StationlD 
SamplelD 

Soil Pesticides Datecollected 
DateAnalyzed 
SDGNum ber 

Dieldrin, SPLP 
Endosulfan I, SPLP 
Endosulfan 11, SPLP 
Endosulfan Sulfate, SPLP 
Endrin Aldehyde, SPLP 
Endrin Ketone, SPLP 
Endrin. SPLP 
Gamma BHC (Lindane), SPLP 
Gamma-Chlordane, SPLP 
Heptachlor Epoxlde, SPLP 
Heptachlor. SPLP 
Methoxychlor, SPLP 
P,P'-DDD, SPLP 
P,P'-DDE, SPLP 
P,P'-DDT. SPLP 
Toxaphene, SPLP 
Alpha BHC. SPLP 
Alpha BHC 
Gamma BHC (Lindane) 
Beta BHC, SPLP 
Beta BHC 
Heptachlor 
Delta BHC, SPLP 
Delta BHC 
Aldrin 
Heptachlor Epoxide 
Gamma-Chlordane 
Alpha-Chlordane. SPLP 
Alpha-Chlordane 
Endosulfan 1 
P,P'-DDE 
Dieldrin 
Endrtn 
P,P'-DDD 
Endosulfan II 
P,P'-DDT 
Endrrn Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
Endrin Ketone 
Toxaphene 

F619SB001 F619SBOOl F619SB001 F619SB001 
619SB001St (0-lft) 619SB00152 (3-5ft) 61 9 ~ ~ 0 0 1 ~ 1  (0-lft) 61 9SB001T2 (3-5ft) 

10/14/1999 1 OH 411 999 r o i l  411999 1011 4/1999 
10/23/1999 10/23/1999 1 012011999 10/20/1999 

EN020 . - EN020 ENO~Q " - EN020 

Appendix 8 data61 9.xls 

Units 
W L  

Page 14 of 62 



Charleston Naval Complex 
AOC 61 9, Zone F 

Soil Pesticides 

Parameter 
Aldrln. SPLP 
D~eldrin, SPLP 
Endosulfan I, SPLP 
Endosulfan 11, SPLP 
Endosullan Sulfate, SPLP 
Endrin Aldehyde, SPLP 
Endrln Ketone, SPLP 
Endnn, SPLP 
Gamma BHC (L~ndane), SPLP 
Gamma-Chlordane, SPLP 
Heptachlor Epox~de, SPLP 
Heptachlor, SPLP 
Methoxychlor, SPLP 
P,P1-DDD, SPLP 
P,P3-DDE. SPLP 
P,P'-DDT, SPLP 
Toxaphene, SPLP 
Alpha BHC, SPLP 
Alpha BHC 
Gamma BHC (Lindane) 
Beta BHC, SPLP 
Beta BHC 
Heptachlor 
Delta BHC, SPLP 
Delta BHC 
Aldrin 
Heptachlor Epox~de 
Gamma-Chlordane 
Alpha-Chlordane, SPLP 
Alpha-Chlordane 
Endosulfan I 
P.P'-DDE 
D~eldrin 
Endr~n 
P,P'-DDD 
Endosulfan II 
P,P'-DDT 
Endrtn Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
Endrin Ketone 
Toxaphene 

Appendix B data61 9.xls Page 15 of 62 

StationlD 
SamplelD 

DateCollected 
DateAnalyzed 
SDGNumber 

F619SBOO4 F619SBOO4 ~ 6 1 9 ~ ~ 0 0 4  F619SB004 
6t9SB004SI (0-ltl) 61 9SB004S2 (3-5ft) 61 9SB004T1 (0-1 ft) 61 9SB004T2 (3-5ft) 

10/14/1999 10/14/1999 10/14/1999 10/14/1999 
1012311999 10/23/1999 10/20/1999 10/20/1999 
- EN020 EN020 EN020 EN020 



Charleston Naval Complex 
AOC 61 9, Zone F 

Soil Pesticides 

Parameter 
Aldnn, SPLP 
Dieldrrn, SPLP 
Endosulfan I, SPLP 
Endosulfan II, SPLP 
Endosulfan Sulfate, SPLP 
Endrin Aldehyde. SPLP 
Endrrn Ketone, SPLP 
Endrin, SPLP 
Gamma BHC (Lindane), SPLP 
Gamma-Chlordane, SPLP 
Heptachlor Epoxide, SPLP 
Heptachlor. SPLP 
Methoxychlor, SPLP 
P.P7-DDD. SPLP 
P.P'-DDE, SPLP 
P,P'-ODT. SPLP 
Toxaphene, SPLP 
Alpha BHC, SPLP 
Alpha 5% 
Gamma BHC (L~ndane) 
Beta BHC, SPLP 
Beta BHC 
Heptachlor 
Delta BHC, SPLP 
Delta BHC 
Aldrin 
Heptachlor Epox~de 
Gamma-Chlordane 
Alpha-Chlordane, SPLP 
Alpha-Chlordane 
Endosulfan I 
P,PS-DDE 
Dieldr~n 
Endrrn 
P,P'-DDD 
Endosulfan l l  
P,P'-DDT 
Endr~n Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
Endr~n Ketone 
Toxaphene 

Units 
uglL 

Page 16 of 62 

~ s i s s e o l s  
619SB015Tl (0-1 ft) 

101141t999 

10120/1999 
EN020 



Charleston Naval Complex 
AOC 61 9, Zone F 

Parameter 
1,2,4-Trichlorobenzene, SPLP 
1,2-D~chlorobenzene, SPLP 
1,3-Dichlorobenzene, SPLP 
1,4-Dichlorobenzene. SPLP 
2,2'-Oxybis(1 -Chloro)Propane, SPLP 
2,2'-Oxybis(1 -Chloro)Propane 
2,4,5-Tnchlorophenol, SPLP 
2,4,6-Tnchlorophenol, SPLP 
2,4-Dchlorophenol. SPLP 
2,4-Dimethylphenol, SPLP 
2,4-Djn~trophenol, SPLP 
2,4-Oin~trotoluene. SPLP 
2.6-D~n~trotoluene, SPLP 
2-Chloronaphthalene, SPLP 
2-Chlorophenol, SPLP 
2-Methylnaphthalene, SPLP 
2-Methylnaphthalene 
2-Methylphenol (0-Cresol). SPLP 
2-Methylphenol (0-Cresol) 
2-N~troaniline, SPLP 
2-Nitrophenol, SPLP 
3,3'-Dichlorobenz~dine, SPLP 
3-Nitroaniline, SPLP 

6-D1n1tro-2-Methylphenol, SPLP 
,Bromophenyl Phenyl Ether, SPLP 

4-Chloro-3-Methylphenol, SPLP 
4-Chioroaniltne, SPLP 
4-Chlorophenyl Phenyl Ether, SPLP 
4-Nitroaniline, SPLP 
4-Nitrophenol, SPLP 
Benzolc Acld. SPLP 
Benzyl Alcohol, SPLP 
Benzyl Butyl Phthalate, SPLP 
Brs(2-Chloroethoxy) Methane, SPLP 
Bis(2-Ethylhexyl) Phthalate, SPLP 
01-N-Butyl Phthalate, SPLP 
Di-N-Octylphthatate, SPLP 
Dlbenzoluran, SPLP 
Diethyl Phthalate, SPLP 
Dimethyl Phthalate, SPLP 
Hexachlorobenzene. SPLP 
Hexachlorobutad~ene, SPLP 
Hexachlorocyclopentad~ene, SPLP 
Hexachloroethane, SPLP 
Isophorone, SPLP 
N-Nltrosodl-N-Propylam~ne, SPLP 
N-Nitrosodiphenylam~ne, SPLP 
Nltrobenzene, SPLP 
Pentachlorophenol. SPLP 
Phenol, SPLP 
Phenol 

:enaphthylene, SPLP 
2enaphthylene 

Appendix B data61 9.xls Page 17 of 62 



Charleston Naval Complex 
AOC 61 9, Zone F 

Soil SVOCs 

Parameter 
1,2,4-Trichlorobenzene, SPLP 
1,2-Dichlorobenzene. SPLP 
1.3-Dchlorobenzene, SPLP 
1,4-Dtchlorobenzene, SPLP 
2.2'-Oxybls(1-Chloro)Propane, SPLP 
2,2'-Oxybls(1-Ch1oro)Propane 
Z.4,5-Tr~chlorophenol, SPLP 
2,4.6-TnchlorophenoI, SPLP 
2,4-D~chlorophenol, SPLP 
2.4-Dimethylphenol. SPLP 
2,4-Dinitrophenol, SPLP 
2.4-Dinitrotoluene, SPLP 
2.6-Dinitratoluene, SPLP 
2-Chloronaphthalene, SPLP 
2-Chlorophenol, SPLP 
2-Methylnaphthalene, SPLP 
2-Methylnaphthalene 
2-Methylpheno1 (0-Cresol), SPLP 
2-Methylphenol (0-Cresol) 
2-Nilroaniline, SPLP 
2-N~trophenol, SPLP 
33-D~chlorobenzidine, SPLP 
3-Nitroaniline, SPLP 
4,6-Dinitro-2-Methylphenol, SPLP 
4-Bromophenyl Phenyl Ether. SPLP 
4-Chloro-3-Methylphenol, SPLP 
4-Chloroan1llne, SPLP 
4-Chlorophenyl Phenyl Ether, SPLP 
4-Nitroanrline, SPLP 
4-Nltrophenol, SPLP 
Benroic Acid, SPLP 
Benzyl Alcohol, SPLP 
Benzyl Butyl Phthalate, SPLP 
Bls(2-Chloroethoxy) Methane, SPLP 
Bls(2-Ethylhexyl) Phthalate, SPLP 
Di-N-Butyl Phthalate. SPLP 
Dl-N-Octylphthalate. SPLP 
Dibenzofuran, SPLP 
Dlethyl Phthalate, SPLP 
Dlmethyl Phthalate, SPLP 
Hexachlorobenzene, SPLP 
Hexachlorobutadiene, SPLP 
Hexachlorocyclopentadlene, SPLP 
Hexachloroethane, SPLP 
Isophorone. SPLP 
N-Nitrosad\-N-Propylamme, SPLP 
Y-N~trosodiphenylamine, SPLP 
Nitrobenzene, SPLP 
Pentachlorophenol, SPLP 
Phenol, SPLP 
'hen01 
4cenaphthylene, SPLP 
qcenaphthylene 

Appendix 6 data61 9.xl.s 

StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SOGNurnber 

Units 

usiL 
ug/L 
u d l  
uglL 
ug/L 
ug/kLl 
ug/L 
ug/L 
ug/L 
uslL 
ug/L 
UQ/L 
ug/L 
uq'L 
usiL 
uq'L 
uglkg 
ug/L 
udkg 
ug/L 
ug/L 
ugiL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uslL 
ug/L 
ug/L 
usi t  
ug/L 
u91L 
ug/L 
udL  
ug/L 
ug/L 
udL  
ugiL 
ug/L 
usiL 
ug/L 
u9/L 
ug/L 
uglL 
ug/L 
ugiL 
ug/L 
ug/L 
uqikg 
u9JL 
u9/kg 

Page 18 of 62 



Charleston Naval Complex 
AOC 619, Zone f 

Soil SVOCs 

Parameter 
1,2,4-Trichlorobenzene, SPLP 
1,2-Dichlorobenrene, SPLP 
1 -3-D~chlorobenzene, SPLP 
1,4-Oichlorobenzene, SPLP 
2,2'-Oxybls(1 -Chloro)Propane, SPLP 
2,2'-Oxybis(1 -Chloro)Propane 
2,4,5-Tr~chloropheno!, SPLP 
2,4,6-Tr!chlorophenol, SPLP 
2.4-D~chlorophenol. SPLP 
2,4-D~methylphenol, SPLP 
2,4-Dinltrophenol, SPLP 
2,CDinitrotoluene, SPLP 
2,6-Dlnitrotoluene, SPLP 
2-Chloronaphtfialene, SPLP 
2-Chlorophenol, SPLP 
2-Methylnaphthalene, SPLP 
2-Methylnaphthalene 
2-Methylphenol (0-Cresol). SPLP 
2-Methylphenol (0-Cresol) 
2-Nitroan~llne. SPLP 
2-Nitrophenol. SPLP 
3,3'-Dichlorobenz~drne, SPLP 
3-N~troaniline, SPLP 
?,6-Dinltro-2-Methylphenol, SPLP 
.-Bromophenyl Phenyl Ether, SPLP 
4-Chloro-3-Methylphenol, SPLP 
4-Chloroanlllne, SPLP 
4-Chlorophenyl Phenyt Ether, SPLP 
4-N1troan111ne, SPLP 
4-Nltrophenol, SPLP 
Benzo~c Acld, SPLP 
Benzyl Alcohol, SPLP 
Benzyl Butyl Phthalate, SPLP 
Bls(2-Chloroethoxy) Methane, SPLP 
Bis(2-Ethylhexyl) Phthalate, SPLP 
Dl-N-Butyl Phthalate, SPLP 
Dl-N-Octylphthalate, SPLP 
Dibenzofuran, SPLP 
Diethyl Phthalate, SPLP 
Dlmethyl Phthalate, SPLP 
Hexachlorobenzene, SPLP 
Hexachlorobutadiene, SPLP 
Hexachlorocyclopentad~ene. SPLP 
Hexachloroethane, SPLP 
Isophorone. SPLP 
N-Nltrosodl-N-Propylamine, SPLP 
N-N~trosod~phenylarnine, SPLP 
Nitrobenzene, SPLP 
Pentachlorophenol, SPLP 
Phenol. SPLP 
Phenol 

cenaphthylene, SPLP 
.cena phthylene 

Appendix B data61 9.xls 

Units 

usiL 

StationlD 
SarnplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Page 19 of 62 

F619SBOl5 F619SB015 F619SB015 F619SBO15 
61 9SB015S1 (0-lft) 61 9S5015S2 (3-5fl) 619SB015T1 (0-1R) 619SB015T2 (3-5ft) 

1011 411 999 10!14/1999 10/14!1999 10114J1999 
1 0/25/1999 10/2611999 1012 111 999 10121 11 999 

EN020 ~ ~ 0 2 0  - .  EN020 EN020 





Charleston Naval Complex 
AOC 61 9, Zone F 

Soil SVOCs 

Parameter 
1,2,4-Tr~chlorobenzene, SPLP 
1.2-Dichlorobenzene, S PLP 
1,3-Dlchtorobenzene, SPLP 
1,4-Dichlorobenzene, SPLP 
2.2'-Oxybis(1 -Chloro)Propane, SPLP 
2.2'-Oxybls(1-Chloro)Propane 
2,4.5-Trichlorophenol, SPLP 
2,4,6-Tr~chlorophenol, SPLP 
2,4-Dichlorophenol, SPLP 
2,4-Dtrnethylphenol, SPLP 
2,4-Dinitrophenol, SPLP 
2.4-Dlnitrotoluene, SPLP 
2,6-Dlnitrotoluene, SPLP 
2-Chloronaphthalene. SPLP 
2-Chlorophenol, SPLP 
2-Methylnaphthalene, SPLP 
2-Methylnaphthalene 
2-Methylphenol (o-Cresol), SPLP 
L-Flethylphenol (0-Cresol) 
2-N1troanlllne, SPLP 
2-Nltrophenol, SPLP 
3.3'-D~chlorobenzldine, SPLP 
3-Nitroaniline, SPLP 
4,6-Din~tro-2-Methylphenol, SPLP 
4-Bromophenyl Phenyl Ether, SPLP 
4-Chloro-3-Methylphenol, SPLP 
4-Chloroanlllne. SPLP 
4-Chlorophenyl Phenyl Ether, SPLP 
4-N~troaniline. SPLP 
4-Nltrophenol, SPLP 
Benzoic Acid, SPLP 
Benzyl Alcohol, SPLP 
Benzyl Butyl Phthalate, SPLP 
Brs(2-Chloroethoxy) Methane, SPLP 
Bls(2-Ethylhexyl) Phthalate, SPLP 
Di-N-Butyl Phthalate, SPLP 
01-N-Octylphthalate, SPLP 
Dibenzofuran, SPLP 
Diethyl Phthalate, SPLP 
Dimethyl Phthalate. SPLP 
Hexachlorobenzene, SPLP 
Hexachlorobutadiene, SPLP 
Hexachlorocyciopentad~ene, SPLP 
Hexachloroethane, SPLP 
Isophorone, SPLP 
N-N~trosodf-N-Propylamine, SPLP 
N-N~trosodiphenylam~ne. SPLP 
Nitrobenzene. SPLP 
Pentachlorophenol. SPLP 
Phenol. SPLP 
Phenol 
Acenaphthylene, SPLP 
Acenaphthylene 

Appendix B data619.xls 

Unlts 

ug/L 
ug/L 
UgiL 
ug/L 
ug/L 
ug/kg 
'JSiL 
ug/L 
ug/L 
ug/L 
ugiL 
ug/L 
usiL 
'JdL 
ug/L 
ug/L 
u91kg 
WJ'L 
ug/kg 
Ug/L 
ugiF 
ug/L 
ug/L 
'JdL 
Ug/L 
UgiL 
UdL 
ug/L 
u9'L 
U9'L 
ug/L 
UsiL 
"g"- 
ug/L 
ug/L 
ug/L 
Ug/L 
UgiL 
ug/L 
ug/L 
'Jg/L 
ug'L 

'JgIL 
ug/L 
u91L 
'JdL 
usiL 
ugjL 
ug/L 
ugJL 
'Jglkg 
udL 

udkg 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Soil SVOCs 

Parameter 
I ,2,4-Tnchlorobenzene, SPLP 
I .Z-Dlchlorobenzene, SPLP 
1,3-Dichlorobenzene, SPLP 
1,4-D~chlorobenzene, SPLP 
2,2'-Oxyb15(1 -Chloro)Propane, SPLP 
2.2'-Oxybls(1 -Chloro)Propane 
2,4,5-Trichlorophenol, SPLP 
2.4,6-Trichlorophenol, SPLP 
2,4-Dichlorophenol, SPLP 
2.4-Dimethylphenol, SPLP 
2,4-Dinitrophenol, SPLP 
2,4-Dtnitrotoluene, SPLP 
2,6-Din~lrotoluene, SPLP 
2-Chloronaphthalene, SPLP 
2-Chlorophenol, SPLP 
2-Methylnaphthalene, SPLP 
2-Methylnaphthalene 
2-Methylphenol (0-Cresol), SPLP 
2-Methylphenol (o-Cresol) 
2-Nitroaniline, SPLP 
2-Nitrophenol. SPLP 
3,3'-D~chlorobenzid~ne, SPLP 
3-Nitroaniline, SPLP 
4,6-Dinitro-2-Methylphenol, SPLP 
4-Bromophenyl Phenyl Ether, SPLP 
4-Ghloro-3-Methylphenol, SPLP 
4-Chloroanil~ne, SPLP 
4-Chlorophenyl Phenyt Ether, SPLP 
4-Nitroaniline, SPLP 
4-Nltrophenol, SPLP 
Benzolc Acid, SPLP 
Benzyl Alcohol, SPLP 
Benzyl Butyl Phthalate, SPLP 
Bls(2-Chloroethoxy) Methane, SPLP 
Bis(2-Ethylhexyl) Phthalate, SPLP 
Dl-N-Butyl Phthalate, SPLP 
Di-N-Octylphthalate, SPLP 
Dlbenzofuran, SPLP 
Diethyl Phthalate, SPLP 
Dirnethyl Phthalate, SPLP 
Hexachlorobenzene, SPLP 
Hexachlorobutadiene, SPLP 
Hexachlorocyclopentadiene, SPLP 
Hexachloroethane. SPLP 
Isophorone, SPLP 
N-N~trosodt-N-Propylamine, SPLP 
N-N~trosod~phenylamine, SPLP 
Nitrobenzene, SPLP 
Pentachlorophenol, SPLP 
Phenol, SPLP 
Phenol 
Acenaphthylene. SPLP 
Acenaphthylene 

Appendix B data61 9.xls Page 22 of 62 

StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Units 
ug/L 
ug/L 
ug/L 
udL  
ug/L 
uglkg 
ugiL 
ugiL 
u9'L 
uQ/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/kg 
ugiL 
W ~ Q  
ug/L 
uq'L 
udL 
uslL 
uglL 
ud'- 
usiL 
ugiL 

udL  
ugfL 

ugiL 
ug/L 
UQ/L 
ug/L 
udL  
ua/L 
ug/L 
ug/L 
ugJL 
ug/L 
usiL 
ugiL 
ugiL 
ugiL 
usiL 
usrL 
ug/L 
u@L 
ugiL 
uglL 
udkg 
uslL 
udkg 

F619SB020 F6 19SB020 
61 9580200 1 (0- I tt) - 6 1  9~802002 (3-5fl) 

1011 511 999 1011 511999 
1012811 999 1012811 999 

EN023 EN023 

" "  

370 U 400 U 

" "" 

-. " 
37 0 U 400 U 

370 U 400 d 

- 

. " 

~ 

. " 

370 U 400 U 

370 U 400 U 



Charleston Naval Complex 
AOC 619, Zone F 

StationlD 
SarnplelD 

;oil SVOCS Datecollected 
DateAnalyred 
SDGNumber 

Parameter 
Bls(2-Chloroethyl) Ether, SPLP 
Bls(2-Chloroathyl) Ether 
2-Chlorophenol 
Acenaphthene, SPLP 
Acenaphthene 
1 -3-Dichlorobenzene 
Fluorene. SPLP 
Fluorene 
1,4-Dchtorobenzene 
Phenanthrene. SPLP 
Phenanthrene 
Anthracene, SPLP 
Anthracene 
Benzyl Alcohol 
Fluoranthene, SPLP 
Fluoranthene 
1,2-Dichlorobenzene 
Pyrene, SPLP 
Py rene 
Benzo(a)Anthracene, SPLP 
Benzo(a)Anthracene 
Chrysene. SPLP 
Chrysene 

snzo(b)Fluoranthene. SPLP 
enzo(b)Fluoranthene 

N-N~trosodi-N-Propylamrne 
4-Methylphenol (p-Cresol), SPLP 
4-Methylphenol (p-Cresol) 
Benzo(k)Fluoranthene, SPLP 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene, SPLP 
Benzo(a)Pyrene 
Hexachloroethane 
Indeno(l,2,3-c,d)Pyrene, SPLP 
Indeno(t ,2,3-c.d)Pyrene 
Nitrobenzene 
Dibenz(a,h)Anthracene, SPLP 
Dlbenz(a,h)Anthracene 
lsophorone 
2-Nltrophenol 
Benzo(g,h,i)Perylene, SPLP 
Benzo(g,h,~)Perylene 
2,4-Dimethylphenol 
Bls(2-Chloroethoxy) Methane 
Benzolc Ac~d 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
4-Chloroan~l~ne 
Hexachlorobutadiene 
4-Chloro-3-Methylphen~1 
Hexachlorocyclopentad~ene 

Q,6-Trichlorophenol 
.,4,5-Trichlorophenol 

Units 

u9'L 
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Charleston Naval Complex 
AOC 679, Zone F 

F6 19~8004 
ft) 61 9SB004S2 (3-5ft) 

10/14/1999 
DateAnalyz 1 0/25/1999 1012511 999 - .  
SDGNumber EN020 ~ k 0 2 0  - -  - " " .  - - . . .  

Soil SVOCs 

Parameter 
Bls(2-Chloroethyl) Ether, SPLP 
B1~(2-Chloroethyl) Ether 
2-Chlorophenol 
Acenaphthene. SPLP 
Acenaphthene 
1,3-Dichlorobenzene 
Fluorene, SPLP 
Fluorene 
1 -4-Dichtorobenzene 
Phenanthrene, SPLP 
Phenanthrene 
Anthracene, SPLP 
Anthracene 
Benzyl Alcohol 
Fluoranthene, SPLP 
Fluoranthene 
1.2-D~chlorobenzene 
Pyrene, SPLP 
Pyrene 
Benzo(a)Anthracene, SPLP 
Benzo(a)Anthracene 
Chrysene, SPLP 
Chrysene 
Benzo(b)Fluoranthene, SPLP 
Benzo(b) Fluoranthene 
N-Nitrosodb-N-Propylamine 
4-Methylphenol (p-Cresol), SPLP 
4-Methylphenol (p-Cresol) 
Benzo(k)Fluoranthene, SPLP 
Benzo(k)Fluoranthene 
Benzo(a)Py rene, SPLP 
Benzo(a) Pyrene 
Hexachloroethane 
Indeno(l,2,3-c,d)Pyrene, SPLP 
Indeno(l.2.3-c,d)Pyrene 
Nitrobenzene 
Dibenz(a.h)Anthracene, SPLP 
D~benz(a,h)Anthracene 
sophorone 
2-N~trophenol 
3enzo(g,h,l)PeryIene, SPLP 
Benzo(g.h,i)Perylene 
?,&Dimethylphenol 
~s(2-Ch\oroethoxy) Methane 
Benzoic Acid 
2.4-Dichlorophenol 
1,2,4-Tr~chlorobenzene 
$-C hloroaniline 
-lexachlorobutadiene 
t-Chloro-3-Methylphenol 
iexachlorocyclopentad~ene 
?.4,6-Tr~chlorophenol 
?.4,5-Trichlorophenol 
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Charleston Naval Complex 
AOC 61 9, Zone F 

StationlD 
SamplelD 

DaleCollected 
DateAnalyzed 
SDGNumber 

Units 

U41L 
w'kg 
ugikg 
ugiL 
uq/kg 
w'kg 
uQ'L 
ug/kg 
uqikg 
ua't 

~ d k g  
ug/L 
ugikg 
w'kg 
WYL 
uglkg 
udkg 
ug/L 
udkg 
ugk 
ug/kg 
UgiL 
ug/kg 
u9'L 
udkg 
W k g  
ug/L 
uglkg 
uQ'L 
W k g  
ug/L 
u91kg 
udkg 
usiL 
ug/kg 
uq/kg 
usiL 
udkg 
ug/kg 
usikg 
ugiL 

ugikg 
uS/kg 
udkg 
w/kg 
udkg 
uqikg 
udkg 
udkg 
ugikg 
udkg 
w'kg 
@kg 

Soil SVOCs 

Parameter 
Bls(2-Chloroethyl) Ether, SPLP 
Bls(2-Chloroethyl) Ether 
2-Chtorophenol 
Acenaphthene, SPLP 
Acenaphthene 
1,3-Dichlorobenzene 
Ftuorene, SPLP 
Fluorene 
1,4-Dichlorobenzene 
Phenanthrene. SPLP 
Phenanthrene 
Anthracene, SPLP 
Anthracene 
Benzyl Alcohol 
Fluoranthene, SPLP 
Fluoranthene 
1,2-D~chlorobenzene 
Pyrene, SPLP 
Pyrene 
Benzo(a)Anthracene, SPLP 
Benzo(a)Anthracene 
Chrysene, SPLP 
Chrysene 
Senzo(b)FIuoranthene, SPLP 
3enzo(b) Fluoranthene 
N-N~trosodi-N-Propylam~ne 
4-Methylphenol (p-Cresol), SPLP 
4-Methylphenol (p-Cresol) 
Benzo(k)Fluoranthene, SPLP 
Benzo(k) Fluoranthene 
Benzo(a)Pyrene, SPLP 
Benzo(a)Pyrene 
Hexachloroethane 
Indeno(1 ,2,3-c,d)Pyrene, SPLP 
Indeno(l,2.3-c.d)Pyrene 
N~trobenzene 
Dibenz(a,h)Anthracene, SPLP 
D~benz(a, h)Anthracene 
lsophorone 
2-Nitrophenol 
Benzo(g,h,~)Perylene, SPLP 
Benzo(g.h,i)Perylene 
2.4-Dimethylphenol 
Bls(2-Chloroethoxy) Methane 
Benzo~c Ac~d 
2,4-Dichlorophenol 
12.4-Trichlorobenzene 
4-Chloroanilme 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
Hexachlorocyclopentadiene 
1,4,6-Tr~chlorophenoI 
L,4,5-Trtchlorophenol 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Soil SVOCs 

StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Units 
ug/L 
@'kg 
udkg 
ug/L 

Parameter 
Bis(2-Chloroethyl) Ether, SPLP 

F619SB016 
6195801601 (0-ltt) 

10/15/1999 
10/29/1999 

EN023 

410 U 
41 0 U 

Bls(2-Chloroethyl) Ether 

udkg 41 0 U 
ug/kg 410 U 
udL  

ug/kg " - 41 0 . U .- 
Wfkg 410 U 

2-C hlorophenol 
Acenaphthene, SPLP 
Acenaphthene 
1,3-Dichlorobenzene 
Fluorene, SPLP 
Fluorene 
1,4-Dwhlorobenzene 
Phenanthrene, SPLP 
Phenanthrene 
Anthracene, SPLP 
Anthracene 
Benzyl Alcohol 
Fluoranthene, SPLP 
Ruoranthene 
1,2-Dichlorobenzene 
Pyrene, SPLP 
Pyrene 
Benzo(a)Artthracene, SPLP 
Benzo(a)Anthracene 
Chrysene, SPLP 
Chrysene 
Benzo(b)Fluoranthene, SPLP 
Benzo(4)Fluoranthene 
N-Nitrosodi-N-Propylamine 
4-Methylphenol (p-Cresol), SPLP 
4-Methylphenol (p-Cresol) 
Benzo(k)Fluoranthene. SPLP 
Benzo(k)Flwranthene 
Benzo(a)Pyrene, SPLP 
Benzo(a)Py rene 
Hexachloroethane 
Indeno(1,2,3-c,d)Pyrene, SPLP 
Indeno(l,2.3-c,d)Pyrene 
Nltrobenzene 
Dibenz(a,h)Anthracene, SPLP 
D~benz(a.h)Anthracene 
lsophorone 
2-N~trophenol 
Benzo(g,h,i)Petylene, SPLP 
Benzo(g,h,i)Perylene 
2,4-Dimethylphenol 
Bls(2-Chloroethoxy) Methane 
Benzo~c Acid 
2,4-Dichlorophenol 
1,2,4-Trchlorobenzene 
4-Chloroaniline 
Hexachlorobutadiene 
l-Chloro-3-Methylphenol 
4exachlorocyclopentad1ene 
z.4.6-Trchlorophenol 
!,4,5-Trichlorophenol 
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Charleston Naval Complex 
AOC 61 9, Zone F 

StationlD 
SarnplelD 

Datecollected 
DateAnalyzed 
SDGNum ber 

Soil SVOCs 

Parameter 
Bis(2-Chloroethyl) Ether, SPLP 
Bls(2-Chloroethyl) Ether 
2-Chlorophenol 
Acenaphthene, SPLP 

Units 

u9'L 

Acenaphthene 
1,3-D~chlorobenzene 
Ftuorene, SPLP 
Fluorene 
1,4-Dichlorobenzene 
Phenanthrene, SPLP 
Phenanthrene 
Anthracene. SPLP 
Anthracene 
Benzyl Alcohol 
Fluaranthene, SPLP 
Fluoranthene 
1,2-Dichlorobenzene 
Pyrene, SPLP 
Pyrene 
Benzo(a)Anthracene, SPLP 
Benzo(a) Anthracene 
Chrysene, SPLP 
Chrysene 
Senzo(b)Fluoranthene, SPLP 

N-Nltrosodl-N-Propylam~ne 
4-Methylphenol (p-Cresol). SPLP 
4-Methylphenot (p-Cresol) 
Benzo(k)Fluoranthene, SPLP 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene. SPLP 
Benzo(a) Py rene 
Hexachloroethane 
Indeno(l,2,3-c,d)Pyrene, SPLP 
Indeno(l,2,3-c,d)Pyrene 
N~trobenzene 
D~benz(a,h)Anthracene, SPLP 
D~benz(a,h) Anthracene 
lsophorone 
Z-Nitrophenol 
Benzo(g.h,i)Perylene, SPLP 
Benzo(g,h,t)Perylene 
2,4-Dtmethylphenol 
Bis(2-Chloroethoxy) Methane 
Benzoc Ac~d 
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Charleston Naval Complex 
AOC 619, Zone F 

Soil SVOCs 

Parameter 
Bls(2-Chloroethyl) Ether. SPLP 
Bisl2-Chloroethyl) Ether 
2-Chlorophenol 
Acenaphthene, SPLP 
Acenaphthene 
1,3-Dichlorobenzene 
Fluorene, SPLP 
Fluorene 
1,4+Oichlor~benzene 
Phenanthrene, SPLP 
Phenanthrene 
Anthracene, SPLP 
Anthracene 
Benzyl Alcohol 
Fluoranthene, SPLP 
Fluoranthene 
1,2-Dichlorobenzene 
Pyrene, SPLP 
Pyrene 
Benzo(a)Anthracene. SPLP 
Benzo(a)Anthracene 
Chrysene, SPLP 
Chrysene 
Benzo(b)Fluoranthene, SPLP 
Benzo(b)Fluoranthene 
N-N~trosodi-N-Propylamne 
4-Methylphenol (p-Cresol), SPLP 
4-Methylphenol (p-Cresol) 
Benzo(k)Fluoranthene, SPLP 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene, SPLP 
Benzo(a)Pyrene 
Hexachloroethane 
Indeno(1.2,3-c,d)Pyrene, SPLP 
IncJeno(l,2.3-c,d)Pyrene 
Nitrobenzene 
D~benz(a.h)Anthracene, SPLP 
Dibenz(a,h)Anthracene 
lsophorone 
2-Nitrophenol 
Benzo(g,h,i)Perylene, SPLP 
Benzo(g,h,i)Perylene 
2,4-Dimethylphenol 
Bis(2-Chloroethoxy) Methane 
Benzolc Acid 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
4-Chloroanil~ne 
Hexachlora butad~ene 
4-Chloro-3-Methylphenol 
Hexachlorocyclopentadiene 
2,4,6-Tnchlorophenol 
2,4,5-Trichlorophenol 
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Charleston Naval Complex 
AOC 619, Zone F 

3oil SVOCs 

Parameter 
2-Chloronaphthalene 
2-Nitroaniline 
2,6-Dlnltrotoluene 
3-N~troanillne 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 
2,4-Dinitrotoluene 
Dimethyl Phthalate 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
4-Nitroaniline 
4,6-Dinitra-2-Methylphenol 
N-Nilrosodiphenylamine 
4-Brornophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Di-N-Butyl Phthalate 
Benzyl Butyl Phthalate 
3,3'-D~chlorobenzidine 
Bls(2-Ethylhexyl) Phthalate 
Dl-N-Octylphthalate 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Soil SVOCs 
DateAnalyzed 
S DG Number I 

Parameter Units 
2-Chloronaphthalene ugikg 
2-N1troan1line 
2,6-Dmitrotoluene 
3-Nitroanillne 
2,4-Dnitrophenol 
Dibenzofuran 
4-Nitrophenol 
2,4-Dinitrotoluene 
Dimethyl Phthalate 
Dlethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
4-N~troan~line 
4.6-Dinitro-2-Methylphenoi 
N-Nitrosodlphenylamine 
4-Bromophenyl Phenyl Ether 
He~achlorobenzene 
Pentachlorophenol 
Di-N-Butyl Phthalate 
Benzyl Butyl Phthalate 
3,3'-Dlchlorobenz1d1ne 
Bts(2-Ethylhexyl) Phthalate 
Di-N-Octylphthalate 

Appendix B data61 9.xls 

F619SB004 F619SBOO4 F619SB004 
61 9SB004S1 (0-lft) 61 9SB004S2 (3-5ft) 61 9SB004T1 (0-1 ft) 

10H411999 10/14/1999 1011 411999 
10/25/1999 10/25/1999 ?0/21/1999 

EN020 - " .. EN020 . ". EN020 
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Soil SVOCs 

Charleston Naval Complex 
AOC 619, Zone F 

Parameter Units 
2-Chloronaphthalene ug/kg I 

StationlD 
SarnplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Dlbenzofuran 
4-Nitrophenol 
2.4-D~nitrololuene 
Dimethyl Phthalate 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosod~phenylamine 
4-Bromophenyl Phenyl Ether 

~ 6 1 9 ~ ~ 0 1 5  
619SB015Sl (0-lft) 

1011 4/1999 
10/25/1999 

. " 
EN020 .- 

Hexachlorobenzene W k g  1 
Pentachlorophenol 
Di-N-Butyl Phthalate 
Benzyl Butyl Phthalate 
3,3'-D~chlorobenzid~ne 
Bis(2-Ethylhexyl) Phthalate 
Di-N-Octylphthalate 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Soil SVOCs 

Parameter 

2-Nitroan~l~ne 
2.6-Din~trotoluene 
3sNitroaniline 
2,4-Din~trophenol 
Dlbenzofuran 
4.Nitrophenol 
2,4-!31n1trotoluene 
Dlmethyl Phthalate 
D~ethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
4-Nltroan~l~ne 
4,6-Din1tro-Z-Methylphenol 
N-Nitrosod~phenylarnine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Di-N-Butyl Phthalate 
Benzyl Butyl Phthalate 
3,3'-D1chlorobenz1dine 
Brs(2-Ethylhexyl) Phthalate 
DI-N-Octylphthalale 

Appendix B data61 9.xls 

Units 4 
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Charleston Naval Complex 
AOC 619, Zone F 

Soil SVOCs 

StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Parameter Units 
2-Chloronaphthalene w'kg 
2-N~troanil~ne 
2.6-D~n~trotoluene 
3-Nltroanlllne 
2,4-Dlnitrophenol 
Dibenzofuran 
4-N~trophenol 
2.4-D~nitrotoluene 
Dlrnethyl Phthalate 
Dlethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
4-Nitroan~l~ne 
4,6-D1nitro-Z-Methylphenol 
N-Nitrosod~phenylarnine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Di-N-Butyl Phthalate 
Benzyl Butyl Phthalate 
3,3'-D~chlorobenzidine 
Bls(2-Ethylhexyl) Phthalate 
Dl-N-Octylphthalate 
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Soil SVOCs 

Charleston Naval Complex 
AOC 619, Zone F 

Parameter 
2-Chloronaphthalene 
2-N~troanlllne 
2,6-D~nitrotoluene 

Dimethyl Phthalate 
Dlethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
4-Nitroaniline 
4,6-Dinitro-2-Methyiphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
DCN-Butyl Phthalate 
Benzyl Butyl Phthalate 
3,3'-Dtchlorobenzidine 
Bis(2-Ethylhexyl) Phthalate 
Dl-N-Octylphthalate 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Parameter Units I 
D~esel w3'kg 2 85 U 3.77 U 

StationlD 
SarnplelD 

Soil TPH Datecollected 
DateAnalyzed 
SDGNumber 

Fuel oil no- 6 mgkg 
Gasoline 
JP-4 C6-C14 "'q/kg 
Kerosene VI'kLl 
Naptha C6-C12 V&kL! 

GFDSSC036 GFDSSCWB GFDSSCO36 GFDSSC036 
FDSSC03601 (0-lft) FDSSC03601 (0-ltt) ~ D k ~ ~ 0 3 6 0 2  (3-5ft) FDSSC03602 (3-5ft) 

0911 911 996 09/19/1996 0911 9/1996 0911 911 996 
09/30/1996 10102/1996 09130/1996 10/02/1996 

. - 2701 6 2701 6 27016 27016 
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Charleston Naval Complex 
AOC 619, Zone F 

StationlD GFDSSC037 G FDSSC037 G FDSSCD37 GFDSSCO37 
SamplelD FDSSC03701 (0-lft) FDSSC03701 (0-lft) ~ ~ ~ ~ ~ 0 3 7 0 2  (3-5ft) FDSSC03702 (3-5ft) 

Soil TPH DateCollecled 09/20/1996 09120/1 996 0912011996 091201 t 996 
DateAnalyzed 09/26/1996 - " 1010211 996 09/26/1996 10/0211996 - .  
SDGNumber 27034 27034 27034 27034 

1 
. - 

Parameter Units 
Diesel mdkg 2.69 U 4.18 U 
Fuel oil no- 6 mg/kg 2.69 U 4 18 U 
Gasoline udkg 23.8 - - 20.3 J 
JP-4 C6-C14 m ~ / k g  269  U 4.18 U 
Kerosene msn(g 2.69 U 4 18 U 
Naptha C6-C12 mdkg U 4.18 U " .  2.69 . .- 
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Charleston Naval Complex 
AOC 61 9, Zone F 

StationlD GFDSSC054 GFDSSC054 
SamplelD FDSSC0540t (0-ltt) FDSSC05401 (0-lft) 

Soil TPH Datecollected 09/23/1996 09/23/1996 
DaleAnalyzed 09/27/1996 10/11/1996 
SDGNumber 27045 27045 

Parameter Units 
D~esel mq/kg 2.53 U 
Fuel 011 no- 6 mglkg 2.53 U 
Gasoline '-@kg 16.8 - - 
JP-4 C6-C14 m f l g  2.53 U 
Kerosene mQ'kg 2.53 U 
Naptha C6-C12 m g i k ~  . . 2.53 U 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Soil VOCs 

Parameter 
1 , l  ,l-Trichloroethane, SPLP 
1,1,2,2-Tetrachloroethane, SPLP 
1 ,I ,2-Trichioraethane, SPLP 
1 , l  -Dchloroethane, SPLP 
1 ,I -Dich\oroethene, SPLP 
1,Z-D~chloroethane, SPLP 
1,2-Dichioroethene (Total), SPLP 
12-Dchloropropane, SPLP 
2-Chloroethyl Vinyl Ether, SPLP 
2-Hexanone, SPLP 
Acetone, SPLP 
Benzene, SPLP 
Bromodrchlorornethane, SPLP 
Bromoform, SPLP 
Bromornethane, SPLP 
Carbon Disulfide, SPLP 
Carbon Tetrachloride, SPLP 
Ghlorobenzene, SPLP 
Chloroethane. SPLP 
Chloroform, SPLP 
Chloromethane, SPLP 
CIS-1 ,2-DICHLOROETHYLENE 
CIS-1 ,3-DICHLOROPROPENE, SPLP 
Dlbromochloromethane, SPLP 
Methyl Ethyl Ketone, SPLP 
Methyl lsobutyl Ketone, SPLP 
Methylene Chloride, SPLP 
Styrene. SPLP 
Tetrachloroethylene(Pce), SPLP 
Trans-1 3-DICHLOROPROPENE, SPLF 
Trichloroethylene (TCE). SPLP 
Vinyl Acetale, SPLP 
Vinyl Chtoride, SPLP 
Benzene 
Chloromethane 
Naphthalene, SPLP 
Naphthalene 
Toluene, SPLP 
Toluene 
Vtnyl Chlorlde 
Bromomethane 
Ethylbenzene. SPLP 
Ethylbenzene 
Chloroethane 
1 .l -D~chloroethene 
MethyIene Chlaride 
Xylenes. Total, SPLP 
Kylenes, Total 
1 .I -Dchloroethane 
:hloroform 
I , 1 , t -Trrchloroethane 
:arbon Tetrachloride 
I -2-Drchloroethane 

Appendix B data61 9.xls 

StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNum ber 

Units 
u9'L 
ug/L 
ugiL 
ua'L 
ug/L 
ug/L 
us/L 
ug/L 
usiL 
ug/L 
u ~ L  
u9'L 
u@'- 
uglL 
uQJL 
uq'L 
ug/L 
ugiL 
ug/L 
u s l l  
ug/L 
ugikg 
ug/L 
ug/L 
ug/L 
ug/L 
uglL 
ug/L 
UgiL 
u5'L 
usit 
udL 
uglL 

uglkg 
ug/kg 
ug/L 
u9"W 
ug/L 
ugfkg 
ug/kg 
ug/kg 
ug/L 
ug/k!J 
ug/Q 
ug/kg 
ugkg 
u9'L 
ug/kg 
uglkg 
ug/kg 
ugikg 
udkg 
udkg 

60 

- ~ 

60 
100 
TOO 
60 
60 
60 
60 
60 

60 
60 
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Charleston Naval Complex 
AOC 61 9, Zone F 

;oil VOCs 

Parameter 
1,1,1 -Trlchloroethane, SPLP 
1 .I ,2,2-Tetrachloroethane, SPLP 
1 , I  ,2-Tr~chloroethane, SPLP 
1 ,l  -Dichloroethane, SPLP 
1 , l  -Dchloroethene, SPLP 
1,2-Dichloroethane, SPLP 
1,2-Djchloroethene (Total), SPLP 
1,2-D~chloropropane, SPLP 
2-Chloroethyl Vinyl Ether. SPLP 
2-Hexanone, SPLP 
Acetone, SPLP 
Benzene, SPLP 
Bromodichloromethane, SPLP 
Bromoform, SPLP 
Brornomethane. SPLP 
Carbon D~sulfrde. SPLP 
Carbon Tetrachlorlde, SPLP 
Chlorobenzene, SPLP 
Chloroethane, SPLP 
Chlorofarrn, SPLP 
Chloromethane, SPLP 
CIS-l ,2-DICHLOROETHYLENE 
CIS-1 ,3-DICHLOROPROPENE. SPLP 
'ibromochloromethane, SPLP 
.ethyl Ethyl Ketone. SPLP 

Methyl Isobutyl Ketone, SPLP 
Methylene Chlorlde, SPLP 
Styrene, SPLP 
Tetrachloroethylene(Pce), SPLP 
Trans-1.3-DICHLOROPROPENE, SPLF 
Trichloroethylene (TCE), SPLP 
Vlnyl Acetate, SPLP 
Vlnyl Chloride. SPLP 
Benzene 
Chloromethane 
Naphthalene. SPLP 
Naphthalene 
Totuene. SPLP 
Toluene 
V~nyl Chlor~de 
Bromomethane 
Ethylbenzene. SPLP 
Ethyfbenzene 
Chloroethane 
1 , I  -Dichloroethene 
Methylene Chlorlde 
Xylenes, Total. SPLP 
Xylenes, Total 
1,l-Dichloroethane 
Chloroform 
1, l , l  -Tr~chloroethane 

jrbon Tetrachlorrde 
,L-D~chloroethane 

Units 
ug/L 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Soil VOCs 

Parameter 
1,1,1 -Tr~chloroethane, SPLP 
1,1,2,2-Tetrachloroethane, SPLP 
1,1,2-Tr~chloraethane, SPLP 
1 ,1-Dichloroethane, SPLP 
1 ,1-Dohloroelhene, SPLP 
1 ,PDchloroethane, SPLP 
1,2-Dichloroethene (Total), SPLP 
1.2-Dchloropropane, SPLP 
2-Chloroethyl Vlnyl Ether, SPLP 
2-Hexanone, SPLP 
Acetone, SPLP 
Benzene, SPLP 
Bromodichlorornethane. SPLP 
Brornoform, SPLP 
Bromomethane, SPLP 
Carbon Disulfide. SPLP 
Carbon Tetrachloride, SPLP 
Ghlorobenzene, SPLP 
Chloroethane, SPLP 
Chloroform, SPiP 
Chlorornethane, SPLP 
Cis-1 ,2-DICHLOROETHYLENE 
CIS-1 ,3-OICHLOROPROPENE, SPLP 
Dibromochlorornethane, SPLP 
Methyl Ethyl Ketone. SPLP 
Methyl tsobutyl Ketone. SPLP 
Methylene Chloride. SPLP 
Styrene. SPLP 
Tetrachloroethylene(Pce), SPLP 
Trans-l,3-DICHLOROPROPENE, SPLF 
Tr~chloroethylene (TCE), SPLP 
Vinyl Acetate, SPLP 
Vinyl Chloride, SPLP 
Benzene 
Chlorornethane 
Naphthalene, SPLP 
Naphthalene 
Toluene, SPLP 
Toluene 
V1ny1 Chlor~de 
Bromornethane 
Ethylbenzene, SPLP 
Ethylbenzene 
Chloroethane 
1 , l  -D~chloroethene 
Methylene Chlor~de 
Xylenes, Total, SPLP 
Xylenes, Total 
1 .l -D~chloroethane 
Chloroform 
1 , I  $1 -Trichloroethane 
Carbon Tetrachlor~de 
l,2-Dichloroethane 

60 U 
60 U . - 
60 U 
60 U 
60 U 
60 U . " 
60 U 
60 "-".. ~ 

u -- - . , 
200 U 
100 U 

" -  

TOO R 
60 U 
60 U 
60 U 
60 U 

. . 

60 U 
60 U 
60 U 
60 U 

. " 
60" U 
60 U 

StationlD 
SamplefD 

Datecollected 
DateAnalyzed 
SDGNumber 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u d L  
ug/L 

ug/L 
ugiL 
ug/L 
u5't 
u@L 
udL 
ug/L 

ug/L 
u@'L 
ug/L 
uQ'L 
Ug/L 
ug/L 
udkg 
U@L 
W'L 
ug/L 
'JdL 
Ug/L 
u@L 
ug/L 

ug/L 
ug/L 
uq/L 
udL 
uS/kg 
udkg 
ug/L 
uglkg 
ug/L 
ugJkg 
u9'kg 
udkg 
u9'L 
ug/kg 
uglkg 
ug/kg 
udkg 
u@'- 
w'kg 
ug/kg 

u9/kg 
ug/kg 
u9/kg 
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~ 6 1 9 ~ ~ 0 0 4  
61 9SBO04Sl (0-lft) 

10/14/1999 
10J1911999 

. .- EN020 

60 U 
60 U 
60 U 
60 U 
60 U 
60 U 
60 "" U 

. . 60 
-. . u 

200 U 
100 U 
100 d 

- 60 U 
60 U 
60 U 

- - 60 U 
60 U 
60 U 
60 U 

. .  60 U 
60 U 
60 " U 

. " 

60 U 

- 60 u 
100 U 
1 00 U 

- 60 u 
60 . - U 
60 U 

60 U 

.- 60 " - -  "- U 
. .  60 U 

60 U 

" " 

- .  

60 U 

. .  . 

60 U 

60 U 



Charleston Navai Complex 
AOC 619, Zone F 

;oil VOCs 

Parameter 
1,1,1 -Trlchloroethane, SPLP 
1,1,2,2-Tetrachloroethane, SPLP 
1,1,2-Trichloroethane, SPLP 
1 , I  -Dichloroethane, SPLP 
1 .l -D~chloroethene, SPLP 
1,2-Dichloroethane, SPLP 
1.2-Dichloroethene (Total), SPLP 
1,2-Dchloropropane, SPLP 
2-Chloroethyl V~nyl Ether, SPLP 
2-Hexanone, SPLP 
Acetone, SPLP 
Benzene, SPLP 
Bromodichlorornethane. SPLP 
Bromoforrn, SPLP 
Bromomethane, SPLP 
Carbon Disulfide. SPLP 
Carbon Tetrachloride, SPLP 
Chlorobenzene, SPLP 
Chloroethane, SPLP 
Chloroform, SPLP 
Chloromethane, SPLP 
Cis-l,2-DICHLOROETHYLENE 
Cis- 1,3-DICHLOROPROPENE, SPLP 
'ibromochloromethane, SPLP 
.ethyl Ethyl Ketone, SPLP 

Methyl lsobutyl Ketone, SPLP 
Methylene Chloride. SPLP 
Styrene, SPLP 
Tetrachloroethylene(Pce). SPLP 
Trans-l,3-DICHLOROPROPENE, SPLF 
Trichloroethylene (TCE), SPLP 
Vinyl Acetate, SPLP 
Vinyl Chlor~de, SPLP 
Benzene 
Chlorornethane 
Naphthalene, SPLP 
Naphthalene 
Toluene, SPLP 
Toluene 
Vinyl Chlorlde 
Bromomethane 
Ethylbenzene, SPLP 
Ethylbenzene 
Chloroethane 
I .l -Dichloroethene 
Methylene Chlor~de 
Xylenes, Total, SPLP 
Xylenes, Total 
1,1 -Dichloroethane 
Chloroform 
1 ,l , l  -Tr~chloroethane 

3rbon Tetrachloride 
,2-D~chloroethane 

F619SBOO4 F619SBO04 F619SBO04 F619SBO04 
61 9SB004T1 (0-1 ft) 61 9 ~ ~ 0 0 4 ~ 1  (0-1 ft) 61 9SB004T2 (3-5fl) 61 9SB004T2 (3-5ft) 

1011 4/1999 10/14/1999 10/14/1999 7011 411 999 
10/15/1999 10/21/1999 - 1011 511 999 10/21/1999 

EN020 EN020 EN020 EN020 
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Charleston Naval Complex 
AOC 619, Zone F 

Appendix B data61 9.xls 

StationlD 
SamplelD 

Soil VOCS DateCotlected 
DateAnalyzed 
SDGNumber 

Parameter Units 
1.1 ,I-Trichloroethane, SPLP Uq/L 
1 .I ,2.2-Tetrachloroethane, SPLP udL  
1,1,2-Trrchloroethane. SPLP U9"- 

1 , I  -Dichloroethane, SPLP ug/L 
I , l  -Dchloroethene, SPLP u@L 
1.2-Dichloroethane, SPLP u@L 
1,2-Dichloroethene (Total), SPLP usiL 
1,2-Dichloropropane SPLP ugiL 
2-Chloroethyl Vinyl Ether, SPLP ug/L 
2-Hexanone, SPLP u w  
Acetone, SPLP ug/L 
Benzene. SPLP ug/L 
Bromodichlorornethane, SPLP uQ'L 
Brornoform, SPLP ug/L 
Bramomethane. SPLP u9'L 
Carbon Orsulfide, SPLP u@L 
Carbon Tetrachloride, SPLP ug/L 
Chlorobenzene, SPLP uq/L 
Chloroethane, SPLP uglL 
Chloroform, SPLP ug/L 
Chloromethane, SPLP ugiL 
CIS-1 ,2-DICHLOROETHYLENE ug/kg 
Cis-l,3-DICHLOROPROPENE, SPLP ugtL 
Dibromochloromethane, SPLP udL  
Methyl Ethyl Ketone, SPLP Ug1L 
Methyl Isobuty! Ketone, SPLP ug/L 
Methylene Chloride. SPLP ug/L 
Styrene, SPLP ug/L 
Tetrachloroethylene(Pce), SPLP ug/L 
Trans-l,3-DICHLOROPROPENE, SPLF ugiL 
Trrchloroethylene (TCE), SPLP ugiL 
Vinyl Acetate, SPLP ug/L 
Vrnyl Chlorrde, SPLP ug/L 
Benzene uwkg 
Chloromethane ~S /kg  
Naphthalene, SPLP ug/L 
Naphthalene uglkg 
Toluene, SPLP ug/L 
Toluene u@kg 
V~nyl Chlorrde ug/kg 
Bromomethane udkg 
Ethylbenzene. SPLP u9'L 
Ethylbenzene ug/kg 
Chloroethane udk9 
1 .l -Dichloroethene uglkg 
Methylene Chlorrde ug/kg 
Xytenes. Total. SPLP ug/L 
Xylenes, Total 
1 , I  -Dichloroethane uQ/kQ 
Chloroform 
1 , l  ,I-Trrchloroethane W k 2  
Carbon Tetrachlorrde udkg 
1.2-D~chloroethane ug/kg 
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~ 6 1 9 ~ ~ 0 1 5  F619SB015 F619SB015 
619SB015S1 (0-lft) 61 9SB015S1 (0-lft) 619SB015S2 (3-5ft) 

to11 411 999 1011 4/1999 10/14/1999 
10119/1999 10/25/1999 10119/1999 

ENOZO EN020 ~ ~ 0 2 0  

60 U 60 U 
60 u - 60 U 
60 U 60 U 
60 U 60 U' 
60 U 60 U 
60 U . - "  ~ ~ 

60 U 
60 U 60 U 
60 60 U . . U - .  
200 U 200 u 
100 U 1 00 U 
100- - R . - -  " ". 100 R 
60 U 60 U 

60 U 60 U 
60 U 60 U . . - 
60- - ' U 60 U 

. - 60 - * 

U 60 U 
60 U 60' U 
60 U 60 U 
60 U 60 U .. . 
60 U 60 U 
60 u 60 u 

. "- 

60 U 60 - - u 
60 U 60 U 
1 00 U 100 U 

-- . I00 U 100 U - "  
60' . " A u m 60 U 

mu- 

60 U 60 - U 
. - 

60 U 60 U 
60 U 60 U 
60 U 60 U 
60 . .. " " .  " U .- . " .  60 U 
60 U 60 U 

" - " .  . .  . . -" 
5 U 

60 U 60 U 

60 U 60 U 

60 U 



Charleston Naval Complex 
AOC 61 9, Zone F 

;oil VOCs 

Parameter 
1,1,1 -Tr~chloroethane. SPLP 
1,1,2,2-Tetrachloroethane, SPLP 
1 , I  ,2-Trchloroethane, SPLP 
1 ,?-D~chloroethane, SPLP 
1 ,I-Dichloroethene, SPLP 
1 ,2-Dtchtoroethane, SPLP 
l,2-Drchloroethene (Total), SPLP 
1,2-Dichloropropane, SPLP 
2-Chloroethyt Vinyl Ether, SPLP 
2-Hexanone. SPLP 
Acetone, SPLP 
Benzene, SPLP 
Bromodichloromethane, SPLP 
Bromoform. SPLP 
Bromomethane. SPLP 
Carbon Disulflde. SPLP 
Carbon Tetrachloride. SPLP 
Chlorobenzene, SPLP 
Chloroethane, SPLP 
Chloroform, SPLP 
Chloromethane. SPLP 
Cis-1 ,P-DICHLOROETHYLENE 
CIS-1 ,3-DICHLOROPROPENE. SPLP 
~~bromochlorornethane, SPLP 
,ethyl Ethyl Ketone, SPLP 

Methyl lsobutyl Ketone, SPLP 
Methylene Chloride, SPLP 
Styrene, SPLP 
Tetrachloroethylene(Pce). SPLP 
Trans-l,3-DICHLOROPROPENE, SPLF 
Tr~chloroethylene (TCE), SPLP 
V~nyl Acetate, SPLP 
Vinyl Chloride, SPLP 
Benzene 
Chloromethane 
Naphthalene, SPLP 
Naphthalene 
Toluene, SPLP 
Toluene 
Vinyl Chlor~de 
Bromomethane 
Ethylbenzene, SPLP 
Ethylbenzene 
Chloroethane 
1 , l  -Dichloroethene 
Methylene Chlorlde 
Xylenes, Total, SPLP 
Xylenes, Total 
1 , l  -Dichloroethane 
Chloroform 
1 , l  ,l -Trlchloroethane 

srbon Tetrachloride 
,2-D~chlaroethane 

F619SB015 F619SB015 F619SB015 F619SBO15 
619SB015T1 (0-1 ft) 61 9SB015T1 (0-1 ft) 61 9SB015T2 (3-5tt) 619SB015T2 (3-5ft) 

10/14/1999 1011 411999 10/14/1999 1011411999 
lOl1511999 

" - 1012111999 1011 511 999 10/21/1999 
EN020 " .  
.. . EN020 EN020 EN020 
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Charleston Naval Complex 
AOC 619, Zone F 

Soil VOCs 

Parameter 
1,1,1 -Trichtoroethane, SPLP 
1,1,2,2-Tetrachloroethane. SPLP 
1,1,2-Trichloroethane, SPLP 
1 , l  -D~chloroethane, SPLP 
1 .l -D~chloroethene, SPLP 
1,2-Dichloroethane, SPLP 
1,2-Dichloroethene (Total), SPLP 
1,2-Dichloropropane, SPLP 
2-Chloroethyl Vinyl Ether, SPLP 
2.Hexanone, SPLP 
Acetone, SPLP 
Benzene, SPLP 
Bromodichloromethane, SPLP 
Bromoform, SPLP 
Brornomethane, SPLP 
Carbon Disulfide, SPLP 
Carbon Tetrachlorlde, SPLP 
Chlorobenzene, SPLP 
Chloroethane, SPLP 
Chloroform, SPLP 
Chlorornethane, SPLP 
Cis-1,2-DICHLOROETHYLENE 
CIS-1 ,3-DICHLOROPROPENE, SPLP 
D~bromochloromethane, SPLP 
Methyl Ethyl Ketone. SPLP 
Methyl lsobutyl Ketone, SPLP 
Methylene Chloride, SPLP 
Styrene, SPLP 
Tetrachloroethylene(Pce), SPLP 
Trans-l,3-DICHLOROPROPENE, SPLF 
Trichloroethylene (TCE), SPLP 
V~nyl Acetate, SPLP 
Vinyl Chloride, SPLP 
Benzene 
Chloromethane 
Naphthalene, SPLP 
Naphthalene 
Toluene, SPLP 
Toluene 
hnyl Chlor~de 
3romornethane 
Ethylbenzene, SPLP 
Ethylbenzene 
Zhloroethane 
I ,1-Dichloroethene 
dethylene Chloride 
Cylenes, Total, SPLP 
Cylenes, Total 
I .I -Dichloroethane 
:hloroform 
1,1,1 -Trtchloroethane 
:arbon Tetrachlorlde 
I ,2-Dichloroethane 

Appendix B data61 9.xls 

StatlonlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uslL 
Ug/L 
uglL 
UglL 
uglL 
ug/L 
uw- 
ug/L 
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Charleston Naval Complex 
AOC 619, Zone F 

Soil vocs 

Parameter 
1,1,1 -Tr~chloroethane, SPLP 
1,1,2,2-Tetrachloroethane. SPLP 
1,1,2-f richloroethane, SPLP 
1 , l  -D~chloroethane, SPLP 
1 ,1-Dohloroethene, SPLP 
1,2-D~chloroethane, SPLP 
1,2-Dichloroethene (Total), SPLP 
I ,2-Dchloropropane. SPLP 
2-Chlaroethyl Vinyl Ether, SPLP 
2-Hexanone, SPLP 
Acetone, SPLP 
Benzene, SPLP 
Bromod~chloromethane, SPLP 
Brornoform, SPLP 
Bromomethane. SPLP 
Carbon Dlsulfide, SPLP 
Carbon Tetrachtonde, SPLP 
Chlorobenzene. SPLP 
Chloroethane, SPLP 
Chloroform, SPLP 
Chlorornethane, SPLP 
Cis-1 ,2-DICHLOROETHYLENE 
CIS-+ ,3-DICHLOROPROPENE, SPLP 
Dibromochloromethane, SPLP 
Methyl Ethyl Ketone, SPLP 
Methyl lsobutyl Ketone, SPLP 
Methylene Chloride. SPLP 
Styrene. SPLP 
Tetrachloroethylene(Pce), SPLP 
Trans-1.3-DICHLOROPROPENE. SPLF 
Tr~chloroethylene (TCE), SPLP 
Vinyl Acetate, SPLP 
Vlnyl Chloride, SPLP 
Benzene 
Chloromethane 
Naphthalene, SPLP 
Naphthalene 
Toluene. SPLP 
Toluene 
Vlnyl Chloride 
Brornomethane 
Ethylbenzene, SPLP 
Ethylbenzene 
Chloroethane 
1 , l  -D~chloroethene 
Methylene Chloride 
Xylenes, Total, SPLP 
Xylenes. Total 
1.1 -D~chloroethane 
Chloroform 
1 .l ,l -Trichloroethane 
Zarbon Tetrachlortde 
1 ,P-D~chloroethane 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Soil VOCs 

Parameter 
1, l . l  -Trichloroethane, SPLP 
1,1,2,2-Tetrachloroethane, SPLP 
1,1,2-Trichloroethane, SPLP 
1 ,l -Dichloroethane, SPLP 
I ,I-D~chloroethene, SPLP 
12-Dchloroethane. SPLP 
1,2-Dichloroethene (Total), SPLP 
1,2-Dichloropropane. SPLP 
2-Chloroethyl V~nyl Ether, SPLP 
2-Hexanone, SPLP 
Acetone, SPLP 
Benzene, SPLP 
Bromodichloromethane, SPLP 
Bromoform, SPLP 
Brornomethane, SPLP 
Carbon Disulfide, SPLP 
Carbon Tetrachloride, SPLP 
Chlorobenzene, SPLP 
Chloroethane, SPLP 
Chloroform, SPLP 
Chloromethane, SPLP 
Cis-1 ,2-DICHLOROETHYLENE 
Cis-I ,3-DICHLOROPROPENE, SPLP 
D~brornochloromethane, SPLP 
Methyl Ethyl Ketone, SPLP 
Methyl lsobutyl Ketone, SPLP 
Methylene Chloride, SPLP 
Styrene, SPLP 
Tetrachloroethylene(Pce), SPLP 
Trans-l,3-DICHLOROPROPENE, SPLF 
Trichloroethylene (TCE), SPLP 
Vlnyl Acetate, SPLP 
Vinyl Chloride, SPLP 
Benzene 
Chloromethane 
Naphthalene. SPLP 
Naphthalene 
Toluene, SPLP 
Toluene 
V~ny l  Chlonde 
Bromomethane 
Ethylbenzene, SPLP 
Ethytbenzene 
Chloroethane 
1 , l  -Dichloroethene 
Methylene Chlor~de 
Xylenes, Total, SPLP 
Xylenes. Total 
1 , l  -Dichloroethane 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachlor~de 
1,2-Dichloroethane 

Appendix B data61 9.xls Page 46 of 62 

StationlD 
SamplelD 

DateCollected 
DateAnalyzed 
SDGNumber 

F619SB020 F619SB020 
61 9SB02001 (0- l f t )  619S502002 (3-5ft) 

1011 511 999 1011 511 999 
1012811999 10/28/1999 

EN023 EN023 



1 ,FDichloropropane 
Bromod~chlorornethane 
1,1 ,PTrichloroethane 
Tetrachloroethylene(PCE) 
Drbromochlorornethane 
Chlorobenzene 
Styrene 
Bromotorm 
1 , I  ,2,2-Tetrachloroethane 
Acetone 
Carbon Dlsull~de 
Vinyl Acetate 
Methyl Ethyl Ketone (2-Butanone) 
2-Chloroethyl Vlnyl Ether 
Methyl lsobutyl Ketone 
Cis-1,8DICHLOROPROPENE 
Trans-l,3-DICHLOROPROPENE 
2-Hexanone 
1.2-Dlchloroethene (Total) 

StationlD 
SarnplelD 

OateCollected 
DateAnalyzed 
SDGNumber 

Charleston Naval Complex 
AOC 61 9, Zone F 

F619SBOD1 ~ 6 1 9 ~ 6 0 0 1  F619SBOOl F619SB001 
619SB001 S1 (0-lfl) 61 9SB001S1 (0-lft) 61 9SB001 S2 (3-5fl) 619SB001S2 (3-5ft) 

10/14/?999 1011 4/1999 10/14/1999 10/14/1999 
1011 911 999 10/2511999 1011 9/1999 

" " 
1 0/22/1999 

EN020 EN020 EN020 EN020 

Parameter Units 
Trlchloroethylene (TCE) w'kg 
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Charleston Naval Complex 
AOC 619, Zone F 

Soil VOCs 
DateAnalyz 
SDGNumber 7 

parameter Units 
Trichloroethylene (TCE) ugfkg 

Bromodichlorornethane 
1 .1,2-Trichloroethane 

Dibromochloromethane 
Chlorobentene 
Styrene I 

Acetone 
Carbon D~sulfide 
V~nyl Acetate 
Methyl Ethyl Ketone (2-Butanone) ug/kg 
2-Chloroethyl Vinyl Ether "@kg 
Methyl Isobutyl Ketone ug/kg 
CIS-1 ,3-DICHLOROPROPENE 
Trans-1.3-DICHLOROPROPENE ug/kg 
2-Hexanone WJkg 
1,2-Dichloroethene (Total) ug/k!3 

Appendix B data61 9.xls 

F619SB001 F619SBOOl F619SB001 F619SBOOl 
61 9SB001T1 (0-1 ft) 61 9SBOOlT1 (0-lit) 61 9SB001 T2 (3-5ft) 619SBOOlT2 (3-5tt) 

1011 411999 toi1411999 10114/1999 1011411999 
1 O i l  511 999 10/2111999 1011511999 10/21/1999 
~ ~ 0 2 0  EN020 EN020 EN020 
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Sail VOCs 

Parameter 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
1 , I  ,BTnchloroethane 
Tetrachloroethylene(PCE) 
Dibrornochloromethane 
Chlorobenzene 
Styrene 
Brornoform 
1 , I  ,2,2-Tetrachloroethane 
Acetone 
Carbon Disuifide 
Vinyl Acetate 
Methyl Ethyl Ketone (Z-Butanone) 
2-Chloroethyl Vinyl Ether 
Methyl lsobutyl Ketone 
CIS-1 ,3-DICHLOROPROPENE 
Trans-1.3-DICHLOROPROPENE 
2-Hexanone 
1,2-Dchloroethene (Total) 

Appendix B data61 9.xls 

Charleston Naval Complex 
AOC 61 9, Zone F 
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Soil VOCs 

12-Dichloropropane 
Bromodichloromethane 
1 , I  ,2-Trichloraethane 
Tetrachloroethylene(PCE) 
Dibromochloromethane 
Chlorobenzene 
Styrene 
Bromoform 
1 , I  ,2,2-Tetrachloroethane 
Acetone 
Carbon D~sulf~de 
Vinyl Acetate 
Methyl Ethyl Ketone (2-Butanone) 
2-Chloroethyl Vinyl Ether 
Methyl lsobutyl Ketone 
Cis-1,s-DICHLOROPROPENE 
Trans-1,s-DICHLOROPROPENE 
2-Hexanone 
1,2-Dichloroethene (Total) 

StationlD 
SamplelD 

DateCollected 
DateAnalyzed 
SDGNumber 

Charleston Naval Complex 
AOC 61 9, Zone F 

F619SBOO4 F619SB004 
'61 9SB004T1 (0-1 ft) 619SB004T1 (0-lft) 

1011411999 10/14/1999 
1011 511 999 1012111 999 

EN020 ENMO 
Parameter Units 
Tr~chloroethylene (TCE) 'Jg/kQ 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Parameter Units 
Tr~chloroethylene (TCE) u@kg 

StationlD 
SarnplelD 

ioil VOCS DateCollected 
DateAnalyzed 

. . SDGNumber 

1,2-Dichloropropane 
Brornod~chloromethane 
1,l.Z-Tnchloroethane 
Tetrachloroethylene(PCE) 
Dl bromochloromethane 
Chlorobenzene 
Styrene 
Bromoform 
1,1.2,2-Tetrachloroethane 
Acetone 
Carbon Disulflde 
Vinyl Acetate 
Methyl Ethyl Ketone (2-Butanone) 
2-Chloroethyl Vinyl Ether 
Methyl lsobutyl Ketone 
Cis-l,3-DICHLOROPROPENE 
Trans-l,3-DICHLOROPROPENE 
2-Hexanone 
1,2-Dichloroethene (Total) 

F619SB015 F619SB015 F619S0015 F619SB015 
619SB015Sl (0-lft) 619SB015S1 (0-lft) 6195001552 (3%) 61 9SBD15S2 (3-5ft) 

10/14/1999 10/14/1999 1011411 999 10/14/1999 
1011 911 999 10/2511999 1011 911 999 1012611 999 

EN020 EN020 EN020 EN020 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Soil VOCs 
SamplelD 

DateCol tected 
DateAnalyzed 
SDGNumber 

Parameter Units 
Tr~chloroethylene (TCE) udkg 
1,2-D~chloropropane 
Bromod~chloromethane 
1 ,I ,2-Trichloroethane 
Tetrachloroethylene(PCE) 
Dibromochloromethane 
Chlorobenzene 
Styrene 
Bromoform 

Acetone 
Carbon Disult~de 
V~nyl Acetate udkg 
Methyl Ethyl Ketone (2-Butanone) 'Jab 
2-Chtoroethyl Vnyl Ether udkg 
Methyl lsobutyl Ketone udkg 
Cis-l,3-DICHLOROPROPENE udkg 
Trans-1.3-DICHLOROPROPENE ugh2 
2-Hexanone 
1,2-Dichloroethene (Total) 

F619SB015 
619SBOl5Tl (0-1 ft) 

10/1411999 
1011 5/1999 

- " - -  EN020 
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Charleston Naval Complex 
AOC 619, Zone F 

Parameter Units 
Tr~chloroettrylene (TCE) udkg 

StationtD 
SamplelD 

;oil VOCS Datecollected 
DateAnalyzed 
SDGNumber 

Chlorobenzene udkQ I 

F619SB016 ~ 6 1 9 ~ 6 0 1 6  F619SBOt7 F619SBO17 
61 95801601 (0-lft) 61 9SB01602 (3-5tt) 619SB01701 (0-Iff) 61 9.5801702 (3-5fl) 

1011511999 1011511999 1011 511 999 10/15/1999 
10/29/1999 10128/1999 1012811 999 1012911 999 

EN023 EN023 EN023 EN023 

Styrene 
Bromoforrn 
1 .I ,2,2-Tetrachloroethane 
Acetone 
Carbon Disulflde 
Vlnyl Acetate 
Methyl Ethyl Ketone (2-Butanone) 
2-Chloroethyl Vinyl Ether 
Methyl lsobutyl Ketone 
CIS-1 ,3-DICHLOROPROPENE 
Trans-1.3-DlCHtOROPROPENE 
2-Hexanone 
1.2-Dichloroethene (Total) ug/kg 1 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Appendix B data61 9.xls 

StationlD 
SamplelD 

Soil VOCS Datecollectecl 
DateAnalyzed 
SDGNumber a- 

Parameter Units 
Tr~chloroethylene (TCE) W k g  
1,2-Dichloropropane u@kg 
Bromodichlorornethane WYkg 
1,1,2-Trichloroethane udkg 
Tetrachloroethylene(PCE) W'kg 
Dibromochloromethane ug/kg 
Chlorobenzene u9/kg 
Styrene udkg 
Bromoform uglkg 
1 ,I ,2,2-Tetrachloroethane udkg 
Acetone ~ 9 l k g  
Carbon Disulf~de udkg 
Vinyl Acetate ug/k!J 
Methyl Ethyl Ketone (2-Butanone) udkg 
2-Chloroethyl Vinyl Ether udkg 
Methyl lsobutyl Ketone ugkg 
Cis-I ,3-DICHLOROPROPENE ug/kg 
Trans-l,3-DICHLOROPROPENE udkg 
2-Hexanone ugikg 
1,2-Dchforoethene (Total) ug/kg 
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F6t 9SB018 
6195801801 (0-lft) 

10/1511999 
10/28/1999 

.- . EN023 -. 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Parameter Units 
Trichloroethylene (TCE) ug/kg 

StationlD 
SarnplelD 

Soil VOCS DateCollected 
DateAnalyzed 
SDGNurnber 

Dibromochloromethane 
Chlorobenzene 
Styrene 
Bromoform 
1.1.2,2-Tetrachloroethane 
Acetone 
Carbon Dlsulfide 

F619SB020 F619SBO20 
61 95802001 (0-lft) 61 9SB02002 (3-5ft) 

10/15/1999 10115~1999 
10128/1999 1012811999 

EN023 EN023 . -. 

Vlnyl Acetate 
Methyl Ethyl Ketone (2-Butanone) 
2-Chloroelhyl Vinyl Ether 
Methyl lsobutyl Ketone 
Cis-l,3-DfCHLOROPROPENE 
Trans-l,3-DICHLOROPROPENE 
2-Hexanone 
1,2-D~chloroethene (Total) 
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Charleston Naval Complex 
AOC 61 9, Zone F 

Parameter Units I 
Alurnnurn u9'L 1 31.7 U 323 = 117 = 834 = 

StationlD 
SarnplelD 

OateCollected 
Metals DateAnalyzed 

SDGNumber 

Arsenlc 
Barium 

F619G WOO1 F619GW002 ~ 6 1 9 ~  ~ 0 0 3  F620GW001 
619GW00104 619GW00204 61 9GW00304 620GWO0104 

12/01/1997 1 1/25/+997 1 112.511997 1 l,t 9,1997 
12111011997 12/1011997 12/10/1997 1~/0811997 

31975 
" 

31975 31975 3191 1 

Beryllium 
Cadmium 
Caicrurn 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnestum 
Manganese 
Mercury 
Nrckel 
Potassrum 
Selenium 
Silver 
Sodium 
Thallium 
Tln (Sn) 
Vanadium 
Zlnc 
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Charleston Nava! Complex 
AOC 61 9, Zone F 

Parameter Units I 
PCB-1 01 6 (Arochlor 101 6) U G/L 0.5 U 0 5 U 0.5 U J 

StationlD 

Groundwater SamplelD 
Datecollected 

PCBs DateAnalyzed 
SDGNumber 

PCB-1221 (Arochbr 1221) UG/L 
PCB-1232 (Arochlor 1232) UGJL 
PCB-1 242 (Arochlor 1242) U GlL 
PCB-1248 (Arochlor 1248) UG/L 
PCB-1 254 (Arochlor 1254) UGJL 
PCB-1260 (Arochlor 1260) U G/L 

F619GW001 F619GW002 F619GW003 
619GW00104 61 9GWO0204 619GW00304 

12/0t/1997 1 112511 997 1 1/25/1997 
12/11/1997 12103/1997 12/03/1997 

31 975 31 975 31 975 
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Charleston Naval Complex 
AOC 619, Zone F 

Groundwater 
Pesticides 

Parameter 
Alpha BHC 
Gamma BHC (Lindane) 
Beta BHC 
Heptachlor 
Delta BHC 

Heptachlor Epox~de 
Gamma-Chlordane 
Alpha-Chlordane 
EndosuMan l 
P,P'-DDE 
D~eldrin 
Endr~n 
P,P'-DDD 
Endosulfan II 
P,P'-DOT 
Endrln Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
Endrin Ketone 
Toxaphene 
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StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Units 
UGIL 
UGIL 
UGIL 
UG/L 
UGIL 
UGIL 
UG/L 
UG/L 
UGJL 
UGlL 
UGIL 
UG/L 
UGIL 
UGIL 
UGIL 
UGIL 
UG/L 
U GIL 
UG/L 
UGIL 
UG/L 

F619GW001 F619GW002 
619GW00104 619GW00204 

12/01/1997 11/25/1997 
1211 111 997 12/03/1997 

31975 31975 

0.02 U 0.02 UJ 
0.02 U 0 02 UJ 
0.02 U 0.02 UJ 
0 02 U 002  UJ 
0.02 U 0.02 UJ 

." - 0.02 U 0.02 UJ 
0 02 ' .I u 0.02 UJ 

. " 
0.02 U 0.02 UJ 
0 02 U 0.02 UJ 
0.02 U 0.02 UJ 
0.04 U 0.04 UJ 
0.04.. U 004  UJ 
0.04 "-' U 0.04 UJ 
0.04 U 0.04 UJ 

..0.04 - - -  U 0.04 UJ 
0.04 U 0.04 UJ 
0.04 -. U 0.04 UJ 
0.04- U 004  UJ 

. " .... 0.19- U "  6i-'- '" .u 0.19 UJ 

. . 004  U J '  
1.2 U 1:2 UJ 



Charleston Naval Complex 
AOC 61 9, Zone f 

Groundwater 
svocs 

Parameter 
2,2'-Oxybls(1 -Chloro)Propane 
2-Methylnaphthalene 
2-Methylphenol (0-Cresol) 
Phenol 
Acenaphthylene 
Bis(2-Chloroethyl) Ether 
2-Chlorophenol 
Acenaphthene 
1,3-Dichlorobenzene 
Fluorene 
1,4-Dlchlorobenzene 
Phenanthrene 
Anthracene 
Benzyt Alcohol 
Fluoranthene 
1 ,BD~chlorobenzene 
Pyrene 
Benzo(a)Anthracene 
Chrysene 
Benzo(b) Fluoranthene 
N-Nitrosodl-N-Propylam~ne 
4-Methylphenol (p-Cresol) 
Benzo(k)Fluoranthene 
Benzo(a) Pyrene 
Hexachloroethane 
Indeno(l,2,3-c,d)Pyrene 

lsophorone 
2-Ndrophenol 
Benzo(g,h.~)Perylene 
2,4-D~methylphenol 
Bis(2-Chloroethoxy) Methane 
Benzo~c Acid 

3-Nitroaniline 
2,4-Dinitrophenol 
Oibenzofuran 
4-N~trophenol 
2,4-Dinitrololuene 
Dimethyl Phthalate 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
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StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

units 
UGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UG/L 
UGIL 
UGIL 
UG/L 
UGIL 
UGIL 
UClL 
UGlL 
UGlL 
UGlL 
UGIL 
UGlL 
UGlL 
UGlL 
UGIL 
UGIL 
UGIL 
UGIL 
UG/L 
UGlL 
UG/L 
UG/L 
UGIL 
UGIL 
UG/L 
UGIL 
UGIL 
UG/L 
UGIL 
UGlL 
UGlL 
UGlL 
UGlL 
UGIL 
UG/L 
UG/L 
UGlL 
UGlL 
UGIL 
UGIL 
UGlL 
UGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UGlL 
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Charleston Naval Complex 
AOC 61 9. Zone F 

Groundwater Samplelo 
OateCol tected 

SVOCS DateAnalyzed I 
Parameter 
4-Njtroanil~ne 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylam~ne 
4-Brornophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Di-N-Butyl Phthalate 
Benzyl Butyl Phthalate 
3,3'-Dichlorobenz~d~ne 
Bis(2-Ethylhexyl) Phthalate 
DtN-Octylphthalate 

Appendix B data61 9.xls 

Units -1. 
UGIL 
UGIL 
UGlL 
UGIL 
UGIL 
U GlL 
UGJL 
U GIL 
UGIt 
UGIL 
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Charleston Naval Complex 
AOC 619, Zone F 

vocs 

Parameter 
CIS-1 ,2-D~chloroethylene 
Benzene 
Chloromethane 
Naphthalene 
Toluene 
Vinyl Chloride 
Bromomethane 
Ethylbenzene 
Chloroethane 
1 ,l-Dichloroethene 
Methylene Chlor~de 
Xylenes, Total 
1,l-D~chloroethane 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachlor~de 
1,2-D~chloroethane 
Trlchloroethylene (TCE) 
1,2-D~chloropropane 
Bromod~chloromethane 
1,1,2-Trichloroethane 
Tetrachloroethylene(PCE) 
D~bromochloromethane 
C hlorobenzene 
Styrene 
Bromoform 
l.l,2.2-Tetrachloroethane 
Acetone 
Carbon Dlsulflde 
Vlnyl Acetate 
Methyl Ethyl Ketone 
2-Chloroethyl Vinyl Ether 
Methyl lsobutyl Ketone 
CIS-1 ,3-Dichloropropene 
trans-l,3-Dichloropropene 
2-Hexanone 
1,2-Dichloroethene (Total) 

Appendix B data61 9.xls 

Sta tionlD 
SamplelD 

eCollected 
DateAnalyzed 
SDGNurnber 

Units 

ug/L 
ug/L 
ug/L 
u9'L 
UgiL 
u9/L 
ug/L 
usiL 
uQ'L 
uQ'L 
ug/L 
u!$L 
ug/L 
'JdL 
uq/L 
UgR 
ug/L 
'J9'L 
UQ'L 
ug/L 
u d L  
UsiL 
'Jg/L 
uQ'L 
'JdL 
'JglL 
ug/L 
ug/L 
UsiL 
ug/L 
udL  
u9'L 
U9iL 
ug/L 
UgiL 

uqiL 
UsiL 
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Charleston Naval Complex 
AOC 61 9, Zone F 

vocs 

Parameter 
CIS-1 .2-Dichloroethylene 
Benzene 
Chloromethane 
Naphthalene 
Toluene 
Vinyl Chloride 
Bromomethane 
Ethylbenzene 
Chloroethane 
1 ,l-Dichloroethene 
Methylene Chloride 
Xylenes, Total 
1 .l -Dchloroethane 
Chloroform 
1 .l , l  -Tnchloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Trrchloroethylene (TCE) 
1,2-Drchloropropane 
Bromodichloromelhane 
1,1,2-Trichloroethane 
Tetrachloroethylene(PCE) 
D~bromochloramethane 
Chlorobenzene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon D~sulf~de 
Vlnyl Acetate 
Methyl Ethyl Ketone 
2-Chloroethyl Vinyl Ether 
Methyl Isobutyl Ketone 
cis-1,3-Dichloropropene 
trans-1.3-Dichloropropene 
2-Hexanone 
1,2-Dlchloroethene (Total) 
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APPENDIX C 

Validation Reports for 
Additional Sampling Data 



The material for Appendix C is provided in .pdf format 
on the CD-ROM that is inserted in this binder. 



APPENDIX D 

Summary of SSL Derivation Methodology 



Appendix D 

Soil Screenina Level Tables 

Soil Screening Levels (SSLs) were prepared as described in the attached Technical 
Memorandum: Application of Soil-Screening LRvvls (SSLs) at Charleston Navd Complex (CNCI, 
dated January 9,2001. Infiltration rates were subsequently adjusted to account for the full 
infiltration value provided by the U.S. Geological Survey (USGS). The SSL tables provided 
in this appendix present values for dilution attenuation factor (DAF) and corresponding 
SSLs, both of which were calculated using the partial infiltration and the full infiltration 
rates. 



T E C H N I C A L  M E M O R A N D U M  CH2MHI LL 

Application of Soil-Screening Levels (SSLs) at Charleston Naval 
Complex (CNC) 

PREPARED FOR: CNC BCT 

PREPARED BY: Paul Favara 

DATE: January 9,2001 

Introduction 
The purpose of this memorandum is to present the rationale CH2M-Jones will use in 
developing Soil Screening Levels (SSLs) that are protective of groundwater. The 
development of SSLs is a process that considers data from a multitude of sources, ranging 
from laboratory results to literature referenced values. As data availability, and quantity, 
for different SWMUs /AOCs is variable, and data input sources to the SSL calculation can 
be from a wide variety of sources, it is not possible to develop a process that will precisely 
identdy SSL development for every possible data availability scenario. However, this 
memorandum presents an overall approach to developing SSLs that should apply to the 
majority of sites at CNC. 

Site-Specific SSLs for groundwater protection are derived using the methods presented in 
the OSWER Soil Screening Guidance, July 1996 (EPA, 1996). The guidance document 
requires development of two independent equations to deriving site-specific SSLs: 

Step 1: The first step involves solving a partitioning calculation, to derive target soil 
concentrations independent of aquifer characteristics. 

Step 2: The second step further revises the target concentration based on the dilution 
attenuation factor (DAF) of the aqsufer. 

Throughout this memorandum, SWMUs/AOCs in Zone F will be used as an example. 

Step 1 : Partitioning Calculations 
Contaminants at CNC can be subdivided into two broad contaminant groups: organics and 
metals. Each group will follow a separate flow chart for the development of partitioning 
equation (See Figures 1 and 2). 

Organics 
A flow chart for developing a partition coefficient for organic compounds is presented in 
Figure 1. For organic compounds, the partitioning equation (Eqn 10 in the EPA, 1996) is 



used to calculate a soil concentration protective of groundwater. The target soil 
concentration is a function of the target leachate concentration, and soil characteristics such 
as porosity, density, and fraction of organic carbon. The partitioning equation provides a 
target soil concentration assuming no dilution or attenuation within the aquifer (i.e., 
dilution-attenua tion factor (DAF) = 1). 

Equation 10: SSLDAF=I = Cw [Kd + (Ow + O,H1)] 
Ydry 

where SSL = Target soil screening level (with a DAF of 1) 
Cw = target leachate concentration (MCL or other appropriate standard) 
Kd = soil water partition coefficient (chemical specific), = I& x f,, 
0, = water-filled soil porosity 
8, = air-filled soil porosity 
H' = Henry's Law constant (chemical-specific) 
ydry = soil dry bulk density 

At Zone F, soil parameters were measured at each site and the geometric mean was used 
when more than one sample was collected. Sites within Zone F were organized into seven 
site groupings according to proximity. The geometric mean of the fraction of soil that is 
organic carbon (also referred to as f, ) for each site grouping was calculated and used as the 
central tendency f, value to allow for the probability that f, in soil is lognormally 
distributed. The table below presents fM data. 

With respect to soil parameters (bulk density and water- and air-filled porosity) a zone-wide 
average was considered most representative of site conditions to account for variability of 
laboratory tests and the statistically low number of Shelby tube samples collected for this 
analysis. 

Fraction of Organic Carbon at Zone F Site Groups 

f, in All Soil Samples1 f., in Surface Soil Samples2 

Site Number of Arithmetic Geometric Number of Arithmetic Geometric 
Group Samples Mean Mean Samples Mean Mean 



Notes: 
1 = Use geometric mean of all site soil samples to calculate soil-to-groundwater SSLs. 
2 = Use geometric mean of site surface soil samples to calculate soil-to-a~r SSLs. 

Equation 10 was used at Zone F to derive the partitioning component SSLs development for 
organic compounds. 

Inorganics 
A flow chart for developing a partition coefficient for inorganic constituents is presented in 
Figure 2. As provided for in EPA (1996), leach tests were used to develop SSLs for soil 
inorganics. SPLP tests were conducted on new samples from the AOCs and SWMUs and 
the leachate was compared to the related concentrations in the bulk samples. The 
methodology used to estimate contaminant release in soil leachate is based on the 
Freundlich equation, which was developed to model sorption from liquids to solids. The 
based Freundlich equation applied to the soil/water system is: 

Where: 
K ,  = Freundlich soil/wa ter partition coefficient (L/kg) 

C, = concentration sorbed an soil (mg/kg) 

C ,  = solution concentration (mg/L) 

n = Freundlich exponent (dimensionless) 

Assuming that adsorption is linear with respect to concentration, the equation can be re- 
arranged to backcalculate a sorbed concentration (Cs): 

For the SSL calculation, Cw is the target soil leachate concentration. 

To develop the Kd, soil was sampled from 2 to 4 locations at each AOC (except AOC 709) 
and analyzed for total organic carbon, VOCs, SVOCs, metals, cyanide, pesticides, and PCBs, 
and for SPLP on the above analyte list. Surface soil and subsurface soil samples were 
collected from each location. In general, PCBs, pesticides, and organic compounds were not 
detected C TI the leachate. Therefore, the & was used to calculate SSLs for inorganics, and the 
partitioning equation was used to calculate SSLs for organics and those inorganics with 
insufficient SPLP data. However, there were some instances where the inorganic analyte 
was not detected; methods to address these occurrences are listed below. 
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Situation Resolution 

Parameter detected in bulk, but nondetect Use one-half the detection limit for leach 
in the leach samples as the leach value 

Parameter detected in the leach but Use the detection limit for bulk samples as the 
nondetect in the bulk bulk value 

Parameter non-detect in both the bulk and No value assigned 
the leach 

Re-extraction analyses Either use the re-extraction result or, if the origina 
analysis uses lower detection limits, assign the 
ori&al value to the bulk and/or leach 

Kd was calculated for detected parameters in each sample and averaged geometrically to 
assign a central-tendency Kd value to each inorganic parameter at each site group. Th~s 
central-tendency Kd was then used to calculate the parameter's target SSL (DAF = I), using 
the equation shown above. Because sample sizes were small and the underlying & 
distributions were assumed to be lognormal, geometric means were used. 

A zone-specific SSL was used when certain inorganics were not detected in both bulk and 
leach portions of any of the SPLP samples from a given site group. Zone-specific SSLs were 
developed by obtaining the geometric means of SSLs from all Zone F site groups with 
relevant data. 

If an SSL was not available via SPLP in the rest of the zone, a modified version of equation 
10 can be used: 

Equation lob: SSLDAF=I = CW [I6 + @dl 
Ydv 

where SSL = Target soil screening level 
CW = target leachate concentration (MCL or RBC if MCL not available) 
& = soil water partition coefficient (chemical specific), 
8, = water-filled soil porosity 
ydry = soil dry bulk density 

Step 2: Dilution-Attenuation Factors 
Dilution-attenuation factors (DAF) were calculated for each site within Zone F to account for 
the dilution effect of the aqufer on the soil leachate (either the hypothetical leachate 
calculated from the partitioning equation or the actual leachate observed in the SPLP.) The 
DAF is calculated using Equation 11 from the Soil Screening Guidance: 



Equation 11: DAF = 1 + 
TL 

Where K = hydraulic conductivity 
i = hydraulic gradient 
d = mixing zone thickness (from equation 12) 
I = infiltration rate 
L = source length parallel to groundwater flow direction 

The gradient, source length, and mixing zone thickness are specific to each AOC. 

The hydraulic conductivity was averaged from the various slug tests conducted within the 
Zone. A zone-wide average was considered most representative of site conditions to 
account for differences in well construction, test procedures, and the statistically low 
number of slug tests per site. Slug test results are presented below. 
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Zone F Hydraulic Conductivity 

Wells Hydraulic Conductivity (ftldayj 
Falling Head Rising Head 

Shallow 
GDF001 
607001 
607002 
607004 
61 3001 
6 1 3004 
61 9002 
61 9003 
620002 
GEL005 
GEL007 
SME004 

intermediate 
60701 1 
607021 
607041 

Deep 
GDFOl D 
60701 D 
60702D 
60704D 
61 302D 

Average = 0.82 1.09 
Average for all values = 0.95 

NM Not measured 

0.95 Wday = 346.75 Wyr 
t 05.7 m/yr 

, The USGS estimated infiltration at CNC as 1.2 inchlyear (in/yr) (USGS, 1999). However, 
Zone F is semi-industrial with a large percentage of overall area covered with an impervious 
surface, and numerous engineered drainage systems to divert runoff and potential recharge. 
A conservative estimate of 25% of the USGS value was used for Zone F, or 0.3 in/yr (.00762 
m/yr), whch is considered more realistic for the Zone F sites. 

The mixing zone thickness is that portion of the aqwfer thickness that may be assumed to 
transport the contamination. It is estimated from Equation 12 in the Soil Screening 
Guidance, and does not exceed the total aquifer thickness. 



Equation 12: d = (0.0112L2)05 i- da{l-expI(-LI)/(Kida)II 

Where d = mixing zone depth (m) 
L = source length parallel to groundwater flow direction (m) 
d, = aquifer tluckness (m) 
I = infiltration rate (m/ yr) 
K = hydraulic conductivity (rn/yr) 
i = hydraulic gradient 

The following table presents the parameters used to calculate the DAFs for each area within 
Zone F: 

The site-specific DAF is Influenced by the source length, which may be interpreted to be the 
length of the spill area, if known, or the dimensions of the AOC, if no specific release area 
has been identified. It is very conservative to assume the entire AOC dimensions, and this 
parameter should be refined if possible. Actual DAFs may be assumed to be significantly 
higher than those presented in the table. 

Site-Specific SSLs 

Site@) 

When a partitioning coefficient is developed, the site-specific DAF is multiplied by the 
SSLDAF=I to arrive at the site-specific SSL: 

Aquifer 
Thickness 

SSL = [SSLDAF=I ][DAF] 

Hydraulic 
Conductivity 

When SPLP data is used in lieu of the partitioning equation, the Kd equation can be used to 
derive a target SSL by making C(1each) equivalent to the maximum acceptable groundwater 
concentration in the a q d e r ,  and then calculating the corresponding C, (when C, = (Kdl 
And C, is set to the MCL. This value can then be multiplied by the DAF to define a site 
specific SSL: 

SSL = [C,][DAFJ 

Source 
Length 

Hydraulic 
Gradient 

Infiltration 
Rate 

Mixing 
Zone - DAF 



According to the EPA (1996), the average site soil concentration should be compared to the 
final SSL to evaluate i f  soil concentrations could potentially impact groundwater. Mapping 
areas in which maximum soil concentrations exceed SSLs may further reduce the source 
length L, which has the effect of increasing SSLs. Groundwater concentrations at the site 
should then be reviewed to evaluate if the soil may be a source of groundwater 
contamination. 

Sensitivity Analysis 
SSLs are most sensitive to changes in the dilution-attenuation factor. Thick aquifers show 
no source size effect because the increases in infiltration flux from a larger source area is 
balanced by a proportional increase in mixing zone depth, which increases dilution in the 
aquifer. For relatively thin aquifers, as is generally the case at CNC, the mixing zone depth 
is limited by the aquifer thickness and the increased infiltration flux predominates, 
decreasing the dilution factor for a larger source. Therefore, a conse~ative over-estimate of 
SWMU / AOC size will result in a lower than necessary DAF being applied to the site. 

Attachment A is a detailed sensitivity analysis from the EPA (1996) and discusses sensitivity 
of other SSL parameters. 

References 
I. EPA, 1996. Soil Screening Guidance: Technical Background Document 

(EPA/540/R-95/128, May ,1996). 

2. USGS, 1999. Hydrogeology and Simulation of Ground-Water Flow in the Surficial 
Aquifer System in the Area of Charleston Naval Base, North Charleston, South 
Carolina, 1995-1997. 
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2.5.7 Sensitivity Analysis. A sensitivity analysis was conducted to examine the effects of 
site-specific parameters on migration to ground wartr SSLs. Both the partition equation and the 
diIution factor mode1 were considered in this anaIysis Because an adequate database of national 
distributions of these parameters was not available, a nominal range method wm used to conduct rhc 
analysis. In this analysis, independent parameters were selected and each was taken to maximum and 
minimum values while keeping a11 other paramacn at their n o d ,  or dcfaulf values. 

Overall. SSLs arc most sensitive to changes in the dilution fartor. As shown in Table 7, the 10th to 
90th percentile dilution factors vary from 2 to 292 for the 300 DNAPL and HGDB sitcs. Much of 
this variability can be attributed to the wide range of aquifer h y h l i c  conductivity across the Nation. 
In contrast, the most scnsitivc parameter in the partition equation (f,,) ody affects the SSL by a 
h r  of 1.5. 

Part ition Equation. The partition equation requires the foUowing site-specific inputs: fraction 
organic carbon, average annual soil moisture contenq and soil bulk density. Although volumetric soil 
moisture content is  sorntwhat dependent on bulk density (in terms of the porosity available to be 
fdIed with water), cd~lat ions  were conduaed to ensure tha.t the parameter ranges selected do not 
result in impossjblc combinations of tbcsc parameters. Because tfie effects of the soil parameters on 
the SSLs are fughly dependent on chemical pmpertiest the analysis was conducted on four organic 
chemicals spanning the range of these properties' chloroform, trichloroetbyltnc, naphthalene, and 
benzo(a)p yrcne. 

Thc range used for soil m o b c  canditions was 0.02 to 0.43 L watcrll, soil. The Iower end of this 
range represents a likely residual moisture content value for sand, as might be found in the drier 
regions of the United States. The higher valuc (0.43) represents fuU sabralion conditions for a loam 
soil. ?he range of bulk density (1.25 to 1.75) was obtained from the Patriot soh database, whch 
contains bulk density measurements for over 20,000 soil series across the Unitcd Statcs. 

Estabtishing a range for subsurface organic carbon content (f,) was mon diffidt. In spite of an 
extensive literatme review and contacts with soil scientists, very little idomation was found on the 
distribution of this parameter with depth m U.S. soils. The range used was 0.001 to 0.003 g carbon / g 
soil. The lower limit represents the critical organic carbon content below which the partition 
equation is no longer applicable. The q p t r  limit was obtained h EPA's E.m&mmcntal Research 
Laboratory in Ada, Oklahoma, as an expert opinion. Generally, soil organic carboa content falls off 
rapidly with depth. Since the typicd value used as an SSL d c w t  for surface soils is 0.006, and 0.002 
is uscd for subsurface soils, this Iimitcd range is consistent with the other default assumptions used in 
the Soil Scrtening Guidance. 

The results of the partition quation sensitivity analysis are shown in Table 8. 

For volatile chernids, the model is somewhat sensitive to watcr content, wi& up to 54 and 19 
percent change in SSLs for chloroform and trichloroethylenc, respectively. 5he model is lcss 
sensitive to bulk density, with a high percent change of IS for chloroform and 14 for 
trichlomcthylcne. Organic carbon content has the greatest effea on SSLs for all chemicals except 
chloroform. As expected, the e&ct  of &, incrrasts with increasing K,, I h e  grcattst effcct was s t tn  
for benzcr(a)pyrcne wbose SSL showed a 50 percent increase ad an & of 0.03. An & of  0.005 will 
increase the bcazo(a)pyrtne SSL by 150 perccnt. 



Dilution Factor. Site-specific parameters for the dilutson factor model lnclude aquifer hydraulic i- - 
conductivity (K), hydmuhc gradient (i). infiltration ratt (I): aquifer thickness (dl, and source iengrh 
parallel to ground water flow (L). Because they are somewhat dependenf hydraulic conductiviq and 
hvdraulic gradient were ucatcd together as Darcy velocity (K x i). T h e  parameter mscs used for the  
dilution factor analysis represent tbc 10th and 90th percentile values taken from the HGDB and 
DNAPL site databases, with the geometric mean serving as the nominal value, as shown in Tabit 9. 

Source length was varied by assuming square sources of 0.5 to 30 acres in size. Boundmg estimates 
were conducted for each of these source sizes. 
The rcsults in Table 9 show that Darcy velocity has the greatest effect on tbe dilution fanor, with a 
range of dilution facton from 1.2 to 85 for a 30-acre source and 2.1 to 263 for a 0.5-acre source. 
ht3n-ation rate has the next highest effect, followed by source size and aquifer thickness. Note that 
aquifer thickness has a profound effect on the d u c n c e  of sourkc size on the dilution factor. Thick 
aquifers show no sourcc sue effect because the increase in infiltration flu>r from a larger source is 
balanced by the increase in mixing zone depth, which increases dilution in the aquifer. For very thin 
aquifers, +.e mixing zone depth is limited by the aquifer kckncss and the increased infdtration flux =L - 
predominates, decreasing the dilution factor for larger sources. 



Table 7.  SSL Dilution Factor Model Results: DNAPL. and HGDB Sites 

Source area (acres) . 

0.5 1 0  3 0 100  6 0 0  
DNAPL Sites (92) 
Geomean 
Average 
10th percentile 
25th percentile 

Median 
75th percentile 
90th percentile 

HGDB sites (208) 
Geomean 
Average 

10th percentile 
25th percentile 
Median 
75th percentile 
90th percentile 

All 300 sites 
Geomean 
Average 
lOth percentile 2 1 1 1 1 

25th percentile 4 2 '  2 1 1 

Mdian 15 8 5 4 2 
75th percentile 70 3 5 23 13 6 

90th percentile 292 144 88 49 2 1 

ONAPL = DNAPL Site Suvey (EPAOERR). 
HGDB = Hydrogeologic ~ ~ W S W  (API). 
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Table A. DAF Calculations 
Assuming100% of USGS lnfiltration Rate for all sites; uniform K from all Zone F slug tests 

Hydraulic Hydraulic Aquifer Source Infiltration Mixing 
Site(s) Conductivity Gradient Thickness Length Rate Zone DAF 

K I da Sw 1' d 

From Eqs 11 and 12 in EPA Soil Screening Guidance 
Equation assumes that the same soil concentration occurs all the way to the water table. Depth 
to water has very minor effect on the DAF; only affecting the mixing zone thickness to a limit. 

The 'Source width' is almost directly proportional to DAF, as is K and I. 

K values are higher if using USGS model instead of all site slug tests 

Table 6. DAF Calculations 
Assuming100% of USGS infiltration Rate for all sites; K from USGS model 

Hydraulic Hydraulic Aquifer Source Infiltration M~xing 
Site(s) Conductivity Gradient Thickness Length Rate Zone DAF 

K i da Sw I' d 
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Appendix D 
SPLP data - AOC 61 9 

Location 

Sample No. 
61 9SB001 TI 
0' - 1 ' depth 

61 9SBOOlT2 
3' - 5' depth 

Concentration Units 
0.05 MGIKG 
9100 MGIKG 
9.6 MGlKG 
33.4 MGIKG 
0.36 MGIKG 
5010 MGlKG 
0.03 MGIKG 
3.5 MGIKG 
17.2 MGlKG 
21.6 MGlKG 

11900 MGlKG 
0.16 MGlKG 
731 MGIKG 
1230 MG/KG 
167 MGIKG 
353 MGlKG 
9 2  MGlKG 

58.3 MGlKG 
0.55 MGIKG 
1.3 MGIKG 
6 MGIKG 

0.25 MGIKG 
22.4 MGlKG 
82.9 MGlKG 

MGlKG 
MGlKG 
MGMG 
MGlKG 
MGlKG 
MGIKG 
MGlKG 
MGlKG 
MGIKG 
MGlKG 
MGlKG 
MGIKG 
MGIKG 
MGlKG 
MGlKG 
MGIKG 
MGIKG 
MG/KG 
MGlKG 
MGlKG 
MGJKG 
MGIKG 
MGIKG 
MGIKG 

Qualifier 
U 

Sample No. 
61 9SB001 S1 Ag 
0' - 1' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
C r 
Cu 
Fe 

Hg 
K 
MQ 
Mn 
N a 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Z n 

Not detected, reported value is detection limlt. 
Not detected, reported value is estimated detection Ilmit. 
Detected, reported value is an estimated concentration. 
Detected, reported value equals detected concentration. 
Data rejected. 

61 9SB001 S2 Ag 
3' - 5' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
H g 
K 

Mg 
Mn 
Na 
NI 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

SPLP 
Concentration Units 

1 UG/L 
7760 UGIL 
6.5 UGIL 
765 UGlL 
0.9 UGlL 

10800 UGIL 
0.3 UGlL 
0.7 UGIL 
13.3 UGlL 
6.8 UGlL 

7420 UG/L 
0.4 UGlL 

2220 UGlL 
2710 UG/L 
19.5 UG/L 

11400 UGlL 
5.5 UG/L 
17.7 UGIL 
3.4 UGlL 
2.5 UGlL 
3.7 UGIL 
2.4 UGIL 
19.9 UGIL 
129 UGlL 

0 5 UGIL 
415 UG/L 
2 UGlL 

481 UGlL 
1 UG/L 

2330 UGIL 
0.3 UGlL 
0.5 UGIL 
3.8 UGIL 
2.8 UGfL 
378 UG/L 
0.4 UGlL 
430 UGIL 
622 UGlL 
6.3 UGIL 

3370 UGlL 
2.5 UGlL 
3.1 UGIL 
5.3 UGlL 
1 7  UGIL 
3.2 UGIL 
2.4 UGIL 
3.7 UGIL 
31 . I  UGlL 

Qualifier 
J 

Appendix D2 splp619.xls 



Appendix D 
SPLP data - AOC 61 9 

Location 

Sample No. 
61 9SB004T1 
0' - I '  depth 

61 9SB004T2 
3' - 5' depth 

Concentration Units 
0.05 MGlKG 
5200 MGIKG 
2.3 MGIKG 
16.3 MGIKG 
0.09 MGlKG 

30100 MGIKG 
0.03 MGlKG 
1.5 MGIKG 
11 MGIKG 

11.2 MGlKG 
4790 MGIKG 
0.05 MGIKG 
323 MGlKG 
91 5 MGIKG 
83.3 MGIKG 
276 MGlKG 
4.5 MGlKG 
17 MGIKG 
0.5 MGlKG 

0.52 MGlKG 
4.5 MGIKG 
0.23 MGlKG 
9.4 MGlKG 

98.7 MGlKG 

MGIKG 
MGiKG 
MGIKG 
MGIKG 
MGlKG 
MGlKG 
MGIKG 
MGlKG 
MGlKG 
MGlKG 
MGIKG 
MGIKG 
MGlKG 
MG/KG 
MGIKG 
MGlKG 
MGIKG 
MGIKG 
MGlKG 
MGlKG 
MGIKG 
MGlKG 
MGlKG 
MGlKG 

Qualifier 
U 

Sample No. 
61 9SB004Sl Ag 
0' - 1' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
H9 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

61 9SB004S2 Ag 
3' - 5' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

Not detected, reported value is detect~on limit. 
Not detected, reported value 1s est~mated detection limlt. 
Detected, reported value is an estimated concentration. 
Detected, reported value equals detected concentrat~on. 
Data rejected. 

SPLP 
Concentration Units 

0.5 UGlL 
3950 UG/L 
5.2 UGIL 
306 UGIL 
0.9 UGlL 

16000 UGIL 
0.3 UGlL 
0.5 UGlL 
9.4 UGIL 
15 UGIL 

3840 UGlL 
0.4 UGlL 
449 UGlL 
978 UGIL 
28.4 UGIL 
1600 UGlL 
3.4 UGIL 
17.8 UGIL 
4 1 UGIL 
1.7 UGIL 
4.4 UGIL 
2.4 UGlL 
12.1 UGlL 
1 34 UGlL 

0.5 UGlL 
1790 UGiL 

2 UG/L 
1000 UGlL 
0.9 UGlL 

12600 UGIL 
0.3 UGIL 
0.5 UGIL 
4 UGlL 

4.1 UGlL 
1590 UGIL 
0.4 UGIL 

4190 UGIL 
2440 UGIL 
9.6 UGIL 

15500 UGIL 
2 5 UGlL 
2.2 UGIL 
2.4 UGIL 
1.7 UGIL 
2 7 UGlL 
2.4 UGIL 
6.6 UGIL 
127 UGlL 

Qualifier 
UJ 

Appendix 02 splp619.xls 



Appendix D 
SPLP data - AOC 619 

Location 

Sample No. 
61 9S0015T1 
0' - 1' depth 

61 9SB015T2 
3' - 5' depth 

Concentration Units 
0 05 MGIKG 
6700 MGlKG 
5.3 MGIKG 
23.4 MGlKG 
0.19 MGIKG 

38400 MGlKG 
0 15 MGIKG 
2.7 MG/KG 
18 MGIKG 

45.4 MGlKG 
8570 MGlKG 
0.09 MGIKG 
536 MG/KG 
1270 MGIKG 
110 MGlKG 
270 MGlKG 
8 3 M GIKG 
56 MGlKG 
0.7 MGJKG 
0.7 MGIKG 
172  MGIKG 
1.3 MGIKG 

14.2 MGlKG 
1 28 MGlKG 

MGIKG 
MGlKG 
MGJKG 
MG/KG 
MGJKG 
MG/KG 
MGlKG 
MGlKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGlKG 
MGlKG 
MGJKG 
MGlKG 
MGlKG 
MGlKG 
MG/KG 
MGlKG 
MGIKG 
MGIKG 
MGIKG 

Qualifier 
U 

Sample No. 
619SB015S1 Ag 
0' - 1' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

Not detected. reported value 1s detection limit. 
Not defected, reported value is estimated detection lim~t. 
Detected, reported value is an estimated concentration 
Detected, reported value equals detected concentration. 
Data rejected. 

61 9SB015S2 Ag 
3' - 5' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 

Mg 
Mn 
Na 
NI 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

SPLP 
Concentration Units 

0.5 UGlL 
3950 UGIL 
5.2 UGIL 
306 UGIL 
0.9 UGlL 

16000 UGIL 
0.3 UGIL 
0 5 UGIL 
9.4 UGIL 
15 UGlL 

3840 UGlL 
0.4 UGIL 
449 UG/L 
978 UGR 
28.4 UGlL 
1600 UGlL 
3.4 UGJL 
17.8 UGIL 
4 1 UGIL 
1.7 UGlL 
4.4 UGlL 
2.4 UGlL 
12.1 UGIL 
134 UGIL 

0.5 UGlL 
1790 UGlL 

2 UGIL 
1000 UGIL 
0 9 UGIL 

12600 UGIL 
0.3 UGIL 
0.5 UGIL 
4 UGIL 

4.1 UGIL 
1590 UGIL 
0 4 UGlL 

4190 UGlL 
2440 UGIL 
9.6 UGIL 

15500 UGIL 
2.5 UGlL 
2.2 UGIL 
2.4 UGIL 
1.7 U G L  
2.7 UGlL 
2.4 UGlL 
6.6 UGIL 
127 UGlL 

Qualifier 
UJ 
- - 
J - - 
U 
- - 
UJ 
U 
J 
J 
J 
u 
J 
J 
- - 
J 
J 
- - 

J 
U 
J 
U 
J 
J 

Appendix 02 splp619.xls 



APPENDIX E 

Responses to SCDHEC Comments 



Responses to SCDHEC Cornmpnts (Eric Cathcart) 
Draft RCRA Facility h~vestigation, Zonr F 

Dated February 26,1999 

Initial Comments and Responses on the Draft Final Zone F RFI Report 
Specific to AOC 619 

April 7,1999 
Clarifications inserted May 4,2001 

SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

SCDHEC Comment 1: Soil sample blanks for the following areas contained detectable 
contaminants: SWMU 4, AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 
609, AOC 611, AOC 613, AOC 616, AOC 617, and Grid soil samples. Groundwater 
blanks contained detectable contaminants for the following areas: AOC 61 9, AOC 620, 
SWMU 109, AOC 607, AOC 609, AOC 613, GEL samples, Location 240, AOC 617, and 
Grid groundwater samples. These detections were noted in the volatile, semivolatile, 
and metals methods. In accordance with the Environmental Protection Agency, 
Standard Operating Procedures for sample collection, trace contaminants in field, trip, 
equipment, and distilled water blanks may indicate a problem with either 
decontamination procedures and/or cross contamination of samples during collection 
or transport. The RFI report should fully explain the existence of trace contaminants 
in blanks. Please revise the text to include this/these explanation(s). 

EnSafe Response 1: The Project Chemist has reviewed and evaluated the data and 
compiled the findings in the following memo to the Project Team for review and 
approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Several comments by the South Carolina Department of Health and Environmental 
Control (SCDHEC) on the Draft Zone F and K RFI Report discuss the context of the 
Data Validation section and how blank contamination can be further explained 
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relevantly to specific site samples. Tlus memo is intended to explain the data validation 
process and how it relates to blank contamination associated with the RFI report 
process for the Charleston Naval CompIex (CNC) project and offer a resolution to 
stated comments. For demonstration purposes, AOC 607 in Zone F has been designated 
as the site to be addressed in this memo. 

As part of the RFI process at CNC, chemical environmental samples undergo a third 
party data validation review process following USEPA Functional Guidelines. This 
process includes the review of analytical data generated at specific data quality 
objectives (DQOs) and making a determination of the validity of the results through 
implementation of the functional guidelines and providing professional judgement in 
the qualification of the data. DQOs include the collection and analysis of quality 
control (QC) blanks which are intended to identify possible contaminants that may be 
associated with the collection/analysis process. 

To assess possible cross contamination from sampling procedures, deionized water, 
equipment, and field blanks are collected on a weekly basis per sampling event and 
trip blanks are submitted daily when volatile organic compounds (VOCs) are 
requested for analysis. The laboratory is also required to provide data on internal 
laboratory contamination and must analyze method blanks according to specific 
method requirements. The QC blanks and environmental samples are analyzed by the 
same methods and are routinely batched in the same Sample Delivery Group (SDG). 
A typical SDG includes a total of 20 samples. Batching QC and environmental samples 
together in the same SDG provides needed information to the data validator to make 
necessary decisions about the quality of the data. There are occasions when a sampling 
event at a particular site will have multiple SDGs and it becomes the responsibility of 
the data validator to incorporate the findings of QC blanks into other SDGs associated 
with the site. 

Each SDG has its own data package incorporating the analytical results of samples and 
providing necessary QC data to make judgements about the validity of the data. When 
reviewing the data, the validator follows strict guidelines and must qualify sample 
data when appropriate. Contamination found in QC blank data is one qspect where 
qualification of data is necessary. Functional guidelines state that when contamination 
is found in QC blanks the validator must incorporate the findings to site samples where 
applicable. The way the validator applies the finding is through the "5x" or "IOx" rule. 
The "5x" rule is talung the analytical result of the contaminant found in a QC blank and 
multiplying the result by five. If a compound is found in all associated blanks, then the 
highest result is subjected to the rule. The adjusted result is then compared to all site 
samples and if detections in site samples are less than the adjusted result of the blank 
contaminant, site sample detections are adjusted to non-detect. This rule covers all 
compounds except for acetone, methylene chloride, 2-butanone, and bis(2- 
ethylhexyl)phthalate, which are known laboratory and possible field sampling 
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contaminants, where the "10x" rule will apply. 

Upon completion of the data review process, the validator generates a validation report 
which includes the functional guideline checklist with instructions on qualifying data, 
actual data sheets of site samples showing data qualifiers, an electronic file of the site 
sample data with qualifiers, and a summary report outlining deficiencies noted and 
data qualifiers used. EnSafe reviews the report for consistency and electronically adds 
the data files to a database. Once the data is validated and added to the database it 
becomes final and is used in writing nature and extent, fate and transport, and risk 
assessment sections for RFI reports. As part of the Data Validation section in the CNC 
RFI reports, all SDG data validation summary reports and database spreadsheets are 
included for review. 

As part of the RFI report process, all contaminants detected in site samples that are not 
validated to non-detect are to be mentioned in the nature and extent section and 
compared to regulatory limits such as risk-based concentrations, soil screening and 
maximum contaminant levels. In short, if an adjusted blank contaminant detection was 
not higher than the site sample detection, then the site sample result is reported in the 
RFI report. This result would then be reviewed as a possible chemical of potential 
concern (COPC) or chemical of concern (COC) and identified as such where applicable. 
The quarterly monitoring sampling program would help to determine if a COPC or 
COC was from cross contamination or actual detection. 

Section 4.3 in the Zone F and K Draft RFI reports summarized blank contamination 
found in common multiple blanks associated with a particular site (usually first round 
sampling events). The sections did not list contaminations found in only one blank 
because of the assumption that it was a single occurrence and not part of a trend. The 
data validation summary reports listed all blank contamination per SDG but do not 
point out trends between the SDGs. 

In addressing comments concerning blank contamination at CNC, AOC 607 was used 
to demonstrate the association between field and method blank detections in all 
sampling events under the RFI in Zone F. Tables 1 and 2 list compounds detected and 
the ranges associated with the blanks. The asterisk denotes compounds that were 
detected in a blank but were not detected in a site sample. 

Table 1 - Soil AOC 607 

Field Blanks Range 
1234678-HxCDF 3.76-11.7 pg/L 
123478-HxCDF 0.704-2.29 pg/L 
123678-HxCDD 2.74-7.37 pg/L 
123678-HxCDF 1.3 pg/L 
123789-HxCDD 50.2-131 pg/L 

Method Blanks 
1234678-HpCDD 
234678-HxCDF 
Acetone 
Aluminum 
Bery Ilium 

Range 
3.67 pg/L 
3.15 pg/L 
2-12 ug/L 
2.27 ug/L 
.035-.039 ug/L 



2-Butanone 23 ug/L 
Acetone 4-120 ug/L 
Acetonikrile 2800-14000 ug/L 
Aluminum 246 ug/L 
Barium 16.7 ug/L 
Benzyl Alcohol* 2 ug/L 
Beryllium 0.31-.41 ug/L 
Bromodichloromethane* 13 ug/L 
Calcium 18.7 ug/L 
Chloroform* 34 ug/L 
Chromium 1 ug/L 
Copper 0.75 ug/L 
Cyanide 3.5 ug/L 
Iron 596 ug/L 
Magnesium 1340 ug/L 
Manganese 13.3 ug/L 
Mercury 0.11 ug/L 
Methylene Chloride 1-14 ug/L 
Napthalene 1 ug/L 
Nickel 14 ug/L 
N- 1-4 ug/L 
Nitrosodime thylamine* 
OCDD 388-744 pg/L 
K D F  2.5-6.71 pg/L 
Potassium 1320 ug/L 
Sodium 6410 ug/L 
Thallium 6.8 ug/L 
Tin 2.8 ug/L 
Toluene 2 ug/L 
Vanadium 1.7 ug/ L 
Zinc 7.1-10.3 ug/L 
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Notes: 
* Compounds not detected in any site samples. 

TabIe 2 -Water AOC 607 

bis(2- 
E1hylhexy)lphthalate 
Butylbenzylphthalate 
Chloroform 
Chromium* 
Iron 
Lead 
Methylene Chloride 
OCDD 
Thallium 
Tin 
Vanadium 

Field 31anks 
1234678-HpCDD' 
234678-HxCDF* 
Ace tone 
Aluminum 
Antimony 
Arsenic 
Barium 

Ranges 
3-6 pg/L 
3 P ~ / L  
3 ug/l 
9.3-29.6 u ~ / L  
1.7-2.8 u ~ / L  
2.2-2.5 u ~ / L  
.34-.98 ug/L 

Method Blanks Ranges 
1234789-HpCDF*3.76 pg/L 

234678-HxCDF* 6.45 pg/L 
Acetone 3-7 ug/L 
Aluminum 12-23.8 ug/L 
Antimony 1.6-6.22 ug/L 
Arsenic 2.53-2.67 ug/L 
Barium .35-2.55 ug/L 



BEHP* 1-110 ug/L 
Bromodichloromethant2 ug/L 
* 

Calcium 39.2-99.8 ug/L 
Chloroform* 1-7 ug/L 
Chromium 1.5 ug/L 
Cobalt 1.1 ug/L 
Di-n-octyl phthalate* 9 ug/L 
Iron 22.4-35.9 ug/L 
Magesnium 49.8 ug/L 
Manganese .38--72 ug/L 
Methylene Chloride 6-19 ug/L 
Nickel 1.8 ug/L 
OCDD* 9 
OCDF* 4 p d L  
Potassium 690-699 ug/L 
Silver 2.3-3.8 ug/L 
Sodium 33.2-24700 

ug/L 
Tetrachloroethene 1-14 ug/L 
Zinc 7.6 ug/L 
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REHP* 1-10 ug/L 
Benzene* 1 ug/L 

Benzoic acid 4 ug/L 
Calcium 60.5 ug/L 
Chloroform* 1-3 ug/L 
Cobalt 1.24 ug/ L 
Copper 1.14-2.5 ug/L 
Cyanide* 1.79-2.5 ug/L 
Diethylphthalate* 1 ug/L 
Heptachlor4 0.012 ug/ L 
lron 20.1-32 ug/L 
Lead .91-1.4 ug/L 
Magesnium 50.6-56.9 ug/L 
Manganese .5-1.2 ug/ L 
Methylene Chloride2-17 ug/L 
Nickel .72-1 ug/L 
OCDD* 7.35-11 pg/L 

OCDF* 5.66 pg/L 
Potassium 178 ug/L 
Silver 1.44-1.94 ug/L 
Sodium 27.5-107 ug/L 
Tetrachloroethene 2 ug/L 
Thallium 3.4-3.75 ug/L 
Tin 19.6 ug/L 
Toluene 2 ug/L 
Vanadium 0.813 ug/L 
Xylene* 1-2 ug/L 
Zinc 7.61-10.2 ug/L 

Notes: 
* Compounds not detected in any site samples. 

In reviewing the compounds for both lists, explanations can be made as to why certain 
compounds were detected. The majority of compounds that make the lists are 
inorganics. In comparing the method blank lists there was an increase of inorganic 
compounds detected in the water events as compared to the soil events. Detections 
generally ranged hgher for the water event method blanks. The field blank lists 
showed virtually the same number of inorganic compounds for both soil and water 
events. In contrast to the method blanks, detections of common metals in the field 
blanks generally ranged higher for soil events. A possible reason for the h g h  incident 
of metals in field blanks maybe the water from the North Charleston Water System 
which is used for the on-site carbon filtered/single canister deionized water system. 
The deionized system is routinely maintained by the Culligan company, but even 
workmg at optimal efficiency the system cannot filter out all compounds. The same can 
be said of the laboratories that use a carbon filtered/dual canister deionized system to 
filter water for the method blanks. Eliminating all metal detections from blank analyses 
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is an insurmountable task and efforts to identify exact sources of metals are impossible. 

The organic blank detections are easier to explain in some cases. For example, the VOCs 
brornodichloromethane and chloroform were detected in field blanks for the soil and 
water events and but just chloroform was detected in the method blanks. The two 
VOCs are common by-products of the chlorination process of municipal water systems. 
As noted in the tables, bromo~chloromethane and chloroform were not detected in any 
site samples during water sampling events. 

The chlorinated dioxin and dibenzofuran detections noted in the field and method 
blanks are common contaminants found in a dioxin lab. Due to the extremely low 
detection limits (parts per quadrillion) that a dioxin lab routinely meets due to current 
technology, it has become extremely difficult to decontaminate glassware down to non- 
detect levels. However, once the 2,3,7,8-TCDD Toxicity Equivalency Factors (TEFs) are 
applied to the results, the overall detections are minimal. 

lt is possible for acetone to be detected in samples because of the decontamination 
procedures at CNC that use isopropyl alcohol. Acetone being a contaminant of 
isopropyl alcohol. But the decontamination procedures used in the field are not what 
laboratories follow so the acetone detections in the method bIanks must be from cross 
contamination in the lab. Acetone is used in laboratories as a solvent for the extraction 
of soils. 

Methylene chloride is not used in decontamination procedures but was detected in field 
blanks as well as in method blanks. The explanation for this is that laboratories use 
rnethylene chloride when performing water extraction for semivolatile and pesticides 
analyses and very likely cross contamination with CNC samples has occurred. 
Methylene chloride has not been identified as a COC at AOC 607. 

Tetrachloroethene (PCE), also not used in decontamination procedures, was detected 
in the field and method blanks for the water events. AOC 607 has large PCE detections 
in the shallow and intermediate groundwater around building 1189 and it is very 
possible that cross contamination between samples as occurred. The detections for PCE 
do not affect the results found in the site samples. 

The detections of benzene, toluene, and xylene are all below their respective method 
detection limits (MDLs) and cannot be verified as a true detection. The high detections 
of acetonitrile (an Appendix IX compound) occurred in two field blanks collected in 
11/96. Both blanks were from the same SDG and no associated site samples had 
detections of the compound. 

The phthalate compounds detected in both field and method blanks are commonly 
found in plastics found in disposable gloves and glassware. The phthalates that were 
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detected in blanks during water events were not detected in any site samples. 
Phthalates were detected in the method blanks during soil events and not the field 
blanks leading to the speculation that phthalate contamination is caused by the 
laboratory. 

CH2M-Jones Response Clarification: See document "Response to Reply to Comment 
Responses " 

SCDHEC Comment 2: 
Thallium concentrations in wells 619001 and 619003 are ,0034 mg/l and .0066 mg/l, 
respectively. The Maximum contaminant limit is .002 mg/l. The Department is aware 
that the Navy is performing an overall base evaluation on the occurrence of Thallium 
in groundwater. 

EnSafe Response 2: 
The final report will present and include the results of four quarters of groundwater 
results in the final recommendations. The results of the basewide inorganics study 
will be incorporated into this evaluation. 

CHZM-Jones Response Clarification: 
Thrrllillrn was detected within thefirst or second rounds only within some site wells, 
generally at estimated concentrations near the instrument detection limit. Thallium was not 
detected in subsequent sampling events. If is suspected that the reported detections are 
within the range ofanalytical instrument noise and are not actual concentrations. Because 
fhey are not reproducible and do not represent a contaminant, fhey are not considered COCs 
at tlzis site. 
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SCDHEC Comment 2: 
Section 4.3. "Data Validation Reports" is an enumeration of the results and detections 
of blank samples in soil and groundwater. These results should be interpreted in a 
relevant and meaningful manner by describing if the blank detection means the 
contaminant is present in the sample, is a product of cross-contamination, etc. This 
would clarify the significance of the presence of certain contaminants in the samples 
collected at each unit. As written, contributes minimum value for the review of the 
document. Please revise this section. 

EnSafe Response 2: 
The Project Chemist will review and evaluate the data and compile the findings into 
a memo for the Project Team's review and approval. Please see response to E. 
Cathcart Comment #l. 

CH2M-Jones Response Clarification: Nofurther clarification needed. 

SCDHEC Comment 3: 
Table 6.4 which calculates the Soil Screening Levels for the protection of groundwater 
needs to revise and recalculate the values for Thallium and Benzo(a)pyrene. The MCL 
vaIues for the Target Leachate Concentration are not correct, therefore the calculated 
SSL values need to be verified. Please correct and consider implications throughout the 
report. 

EnSafe Response 3: 
The MCL value for benzdalpyrene in Table 6.4, used as the unadjusted target leachate 
concentration, is shown incorrectly as 0.002 rng/L; it should be 0.0002 mg/L, and will be 
corrected in the final report. The unadjusted target leachate concentration of 0.0005 mglL 
shown for thallium is actually the MCLG rather than thallium's MCL of 0.002 (see column 
heading in table), and is therefore more conservative (lower) than the MCL. The Soil 
Screening Guidance: User's Guide specifies the use of a nonzero MCLG, MCL, ot HBL 
(Equation 10, p. 29) to determine the target soil leachate concentration. In any event, neither 
of the calculated SSLs from Table 6.4 was used in the Section 10 screening tables. Because 
benzo(a)pyrene has an EPA-calculated SSL of 8 mgkg (Soil Screening Guidance: Technical 
Background Document, Appendix A), that value was used in the tables. The EPA-calculated 
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value of 0.7 mg/kg for thallium would have been used in the screening tables, except that 
thallium's background reference value of 1.24 mg/kg for subsurface soil was higher, and was 
therefore used instead. Sometime after the draft RFI report for Zone F was submitted, 
SCDHEC requested that background reference values for inorganics not be used in place of 
corresponding SSLs in the fate and transport screening tables when they exceed the SSLs. 
Consequently, 0.7 mglkg will be used as the SSL for thallium in the final RFI report. 

CH2M-Jones Response Clarification: SSLsfor both Thallium and Benzo(a)pyrene are 
taken from the E P A  Region 111 RBC charts, October, 2000 and adjustedfor the site-spec@ 
DAF. SSLsfor most other detected inorganics are derivedfrom site-spec$c SPLP 
evaluations, using the MCL CHZM-Jones does not agfee that background vulzdes that exceed 
S S L  values slzould not be cot~sidered in the assessment of COCs. Therefore,for thallium, if 
background data indicate that background values exceed the SSL ,  these background data will 
nlso be used as screening levels in assessing whether a chemical may be a COC. 

SCDHEC Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about 
the use of the hghest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the 
greater of shallow or deep background concentrations is used as an screening 
alternative to the tap water RBCs. Using this approach defeats the purpose of collecting 
iwo set of samples (upper and lower) to determine background reference 
concentrations and is not a conservative screening process. In addition, the same 
paragraph states that this approach is proposed based only on assumptions. The 
Screening process should continue as previously approved. Please revise this 
paragraph and consider implications throughout the report. 

EnSafe Response 4: 
Con taminan t transport from soil to groundwater involves infiltration of rainwater 
into the soil followed by percolation downward through surface soil and subsurface 
soil (the vadose, or unsaturated zone), through the water table into the saturated zone 
(the unconfined aquifer). Each molecule of water is exposed to contaminants in both 
surface and subsurface soil as it moves downward to the aquifer. Because the 
migrating soil water is also exposed to background concentrations of soil constituents 
at each level, the only relevant background concentration for making comparisons 
to contaminant concentrations is the greater of the surface soil or subsurface soil 
values. Collecting background soil samples at both depths is necessary because most 
human health risk assessment applications require comparisons to background for 
surface soil only. Because of SCDHEC's request (see Response 3 above) that 
background values not be used in place of SSLs, however, this is a moot point. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial 
aquifer in Zone F is complex. Given the uncertainty about the interconnectedness 
of the portions of the aquifer encountered in each well, groundwater results from 
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each depth (shallow or deep) will be screened only against background reference 
values from the corresponding depth for the final report. 

CH2M-Jones Response Clarification: See document "Response to R q l y  to Cornment 
Responses " for revised Ensrrfe response. 

SCDHEC Comment 5: 
Please clarify in the text that according to EPA's latest guidance on dioxins the 1,000 
ng/Kg (as 2,3,7,8-TCDD TEQs) is based on a residential cleanup level with a risk level 
of 1E-4. Please clarify also that this cleanup level is being used as a screening number 
due to the complex and time-consuming calculations involved with risk presented by 
dioxins. For instance page 7.7 needs this clarification. Please correct accordingly. 

EnSafe Response 5: 
The above clarifications will be made in the revised report with one exception. The 
1,000 nglkg PRG for 2,3,7,8-TCDD TEQs is based on an industrial scenario and a 
target risk of lE-04. 

CH2M-Jones Response Clarification: Dioxin detections in soil duplicate samplesfiom 
AOC 619 were at least 3 orders of magnitude lower than the 1,000 nghg TEQ PRG quoted, 
and therefore were not considered of concern at the site. 

SCDHEC Comment 6: 
Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no 
groundwater impacts were identified, the current soil concentrations were considered 
sufficiently protective of the underlying aquifer". The Department does not necessarily 
agree with this statement. Other factors as age of the unit, age of spills, type of 
contaminants present, barriers present (asphalt, concrete, etc.) would influence the 
presence af contaminants in groundwater. Please modify this statement and consider 
this factor when making this statement in reference to a specific unit. 

EnSafe Response 6: 
The factors mentioned above will be considered when evaluating soil's potential 
impact to the groundwater. 

CHZM-Jones Response Clarification: See document "Response to Reply to Comment 
Responses "for  revised Ensafe response. 

SCDHEC Comment 7: 
It may be appropriate to determine a background reference concentration, at Zone F 
soil and groundwater, for chemicals considered essential nutrients specially for iron. 
'lhs natural nutrient has been detected at higher concentrations than usual throughout 
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this zone and may be of concern. An evaluation can not be properly done at this time 
without having an appropriate background concentration and it has been dismissed 
many times without further consideration. This should be corrected in the final WI 
report. 

EnSafe Response 7: Printouts of iron detections in both soil and groundwater exhibit 
smooth distributions with one high anomalous concentration in each case. Iron in 
soil samples appears to correlate closely with aluminum, indicating that high 
concentrations of both metals are related to high percentages of clay in the sampIe. 
Scatterplots of iron vs. aluminum would help confirm this interpretation, and would 
also make it possible to identify individual samples with genuinely anomalous high 
iron concentrations. 

Agreed, a background concentration should be developed for iron. Since iron is an 
essential nutrient, there is no clear guidance for iron risk assessment for human 
health and therefore no clear risk based remedial alternatives to the background 
concentration. For sites with iron reported at concentrations above the background 
reference concentration it is highly recommended that the Project Team develop a 
framework for managing such sites. However, it will be necessary to do so with a 
minimum of risk based decision making tools. 

CHZM-Jones Response Clarification: Background concentrationsfor iron are identified 
from grid sanlplesfrom combined Zones F and G. The following concentrations will be used 
for screening: 

SCDHEC Comment 8: 
This comment is applicable to all units in Zone F. The Risk uncertainty section 
generally summarizes all detections and explain contributing or mitigating factors to 
be considered when reaching a decision on the fate of the unit. Since groundwater 
contamination is assessed based mainly on the first quarter of groundwater sampling, 
mitigating or contributing factors, such as results of subsequent rounds of groundwater 
sampling that confirm or refute possible contamination, should be acknowledged. 
Also, new contaminants detected should be mentioned. Please review the report. 

Iron in Grid Samples - Zones F and G combined 
Media 

Shallow Groundwater 
Deep Groundwater 
Surface Soil 
Su bsu face Soil 

No.of 
Samples 
21 
20 
15 
2 3 

Min Detect 

2000 
38 
3570 
3110 

Units 

u g L  
ug/L 
Mg/Kg 
Mg/& 

Max Detect 

62,300 
18,300 
32,700 
58,100 

2 x Mean 

48,370 
12,679 
26,896 
31,289 
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EnSafe Response 8: 
The Navy agrees and will evaluate all available data for incorporation into the final 
report. 

SCDHEC Comment 9: 
The SSL values used in table 10.1.3 for the comparison to lower soil samples detections, 
need to be revised for the implications that comment #3 may have, and also other 
values that do not seem to agree with the SSLs calculated on table 6.4. Please revise. 

EnSafe Response 9: 
The Navy concurs and will make the necessary changes. 

SCDHEC Comment 10: 
There are two defined areas where subsurface samples were not collected. These areas 
are: One encompassing soil samples 619SB0011 and 619SB008. The other area 
encompasses soil borings 5,6,2, and 7 for AOC 619. Nearby detections of contaminants 
suggest that the extent has not been defined for VOCs, metals and SVOCs. Detections 
of VOCs and BEQs seem to coincide. The extent of this contamination should be 
defined. 

EnSafe Response 10: 
Subsurface soil samples were not collected from these locations due to a shallow 
watertable. A comparison of the elevated soil constitents (benzo(a)pyrene, benzene 
and chromium) to analytes detected in shallow groundwater from nearby monitoring 
wells illustrates that these analytes have not impacted groundwater quality. Based 
on these results, the Navy feels it would not be necessary to collect these saturated 
samples. 

CH2M-Jones Response Clarification: See document "Response to Reply to Comment 
Responses" for revised Ensafe response. 

Note: Zone F Draft WI Report comments by Susan ByrdlSCDHEC and responses are 
presented in document "Response to Reply to Comment Responses" 
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